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[Title of the Invention] CALLING METHOD OF DIAL-UP CONNECTION 
COMMUNICATION EQUIPMENT AND SUPERVISORY CONTORT SYSTEM USING IT 

[Abstract] 

[Problem] To provide a calling method, which may surely call the communication equipment 
connected to the Internet network by dial-up and perform two-way communication securely in 
real time. 

[Means for Resolution] The communication equipment 2 calls the communication equipment 
3 through a telephone line 4 to transmit a connection request and its own public key to the 
communication equipment 3. On the other hand, the communication equipment 3 transmits 
its own public key to the communication equipment 2. After that, both of the 
communication equipment 2, 3 once disconnect the telephone line 4, and call neighboring 
providers 5, 6 to connect the same respectively to the Internet network 7. Both of the 
communication equipment 2, 3, encipher their own IP addresses in the current connection by 
the public key of the party to transmit it as an electronic mail to the electronic mail address of 
the party. Each of the communication equipment 2, 3 decodes the received electronic mail 
by its own privacy key to confirm the IP address of the party. After that, both of the 
communication equipment 2, 3 communicate through the Internet network 7 using the 
concerned IP address. 

[Claims] 

[Claim 1] A calling method of dial-up connection communication equipment, which is 

a method of calling dial-up connection communication equipment connected to a network by 
dial-up, comprising: a first process in which calling communication equipment transmits a 
connection request to dial-up connection communication equipment by a communication line 
provided separately from the network and capable of calling the dial-up connection 
communication equipment; a second process in which the dial-up connection communication 
equipment receiving the connection request is connected to the network by dial-up; and a third 
process in which the calling communication equipment and the dial-up connection 
communication equipment communicate with each other through the network. 
[Claim 2] The calling method of dial-up connection communication equipment 

according to claim 1, wherein the third process includes: an encipher process in which the 
transmitting communication equipment between the calling communication equipment and the 
dial-up connection communication equipment enciphers and transmits at least part of the data 
transmitted in the third process; and a decoding process in which the receiving communication 
equipment decodes the enciphered data. 

[Claim 3] The calling method of dial-up connection communication equipment 

according to claim 2, wherein the first process includes a process in which the calling 
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communication equipment or the dial-up connection communication equipment informs the 
party at the other end of a key of cryptograph used in encipher. 

[Claim 4] The calling method of dial-up connection communication equipment 

according to claim 1, 2 or 3, wherein the network is provided with a server for relaying the 
communication between the calling communication equipment and the dial-up connection 
communication equipment, and the third process includes: a process in which both of the 
above communication equipment inform the sever of their own identifications; a process in 
which both of the above communication equipment inform the server of the identification of 
the party at the other end to select the communication equipment of the party at the other end; 
and a process in which the server relays the communication between the selected 
communication equipment. 

[Claim 5] The calling method of dial-up connection communication equipment 

according to claim 1, 2 or 3, wherein the network is a network which specifies a transmitting 
destination by an address in the network in transmitting data, and also assigns the dial-up 
connection communication equipment a temporary address in every connection, and the third 
process includes: a process in which the dial-up connection communication equipment obtains 
its own address in the current comection; a process in which the dial-up connection 
communication equipment informs the calling communication equipment of its own address 
by an electronic mail; and a process in which the calling communication equipment and the 
dial-up connection communication equipment specify the party at the other end by mutual 
addresses to communicate with each other. 

[Claim 6] The calling method of dial-up connection communication equipment 

according to claim 1, 2, 3, 4 or 5, wherein after the third process, the calling method further 
includes a fourth process in which the calling communication equipment directly calls the 
dial-up connection communication equipment by the communication line to confirm whether 
or not the dial-up connection communication equipment normally disconnects the line from 
the communication line. 

[Claim 7] A supervisory control system, comprising: a child station having facility 

equipment; and a parent station for controlling the facility equipment by communication with 
the child station, wherein the parent station includes: parent station communication means for 
calling the child station through a ring enable communication line to transmit a connection 
request, and then communicating with the child station through a network provided separately 
from the communication line, and the child station includes: child station communication 
means connected to the network by dialing up it on receiving the connection request through 
the communication line to communicate with the parent station through the network. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] 

This invention relates to a calling method of dial-up connection communication 

equipment connected to a network at need such as communication equipment connected to the 
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Internet network, for example, by dialing up it and a supervisory control system using it. 

[0002] 

[Prior Art] 

As one of communication means, public telephone line network has been widely used. 
In this public telephone line network, prior to the communication, the connection (logical 
channel) is secured between the calling end and the called end to call the called party. In this 
type of connection mode communication system, the longer the channel is, the more the 
establishment of connection becomes difficult. Therefore, the public telephone line network 
generally adopts the rate system according to the communication distance. 
[0003] 

On the other hand, as new communication means, the Internet network has been 
spread rapidly in recent years. In the case of the Internet network, the communication 
equipment at the transmitting end creates datagrams by separating a data raw by each 
predetermined size upon transmitting data and transmits the same to the adjacent 
communication equipment. An address (IP address) in the Internet network of the 
communication equipment at the receiving end is added to each datagram. In the case of 
receiving the datagram, the communication equipment transmits the data to the 
communication equipment closer to the receiving end among the adjacent communication 
equipment according to the IP address of the transmitting destination (the receiving end). 
Thus, the transmit data can be sent to the receiving end without establishing the connection. 
In this type of connectionless mode communication system, both of the communication 
equipment at the transmitting end and at the receiving end do not grasp the channel between 
them. Therefore, in the case of the Internet network, frequently the rate system according to 
the quantity of data (the communication time) is adopted, or a fixed rate system is adopted at 
intervals of a predetermined period such as every year. Since both of rate systems are not 
susceptible to the distance between the transmitting end and the receiving end, in the long 
distance communication, especially in the communication with the foreign countries or the 
like, there is high possibility of reducing the communication cost by communication using the 
Internet network. 
[0004] 

Although the Internet network has been used the electronic mail, etc., for data 
communication mainly composed of characters heretofore, in recent years, with the 
improvement in bandwidth of the line, it has been used for two-way communication in real 
time between the communication equipment as well such as a video conferencing system and 
the Internet telephone. 
[0005] 

The methods of connecting the respective communication equipment to the Internet 
network are classified roughly into the connecting using a leased line and the dial-up 
connection. In the connection method using the leased line, a dedicated communication line 

is provided between the communication equipment and an Internet connecting firm (a 
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provider) to thereby always connect each piece of communication equipment and the Internet 
network. In this case, since the communication equipment is always connected to the 
Internet network, an inherent IP address is assigned to the communication equipment. This 
method is adopted in the large companies and universities, and the users always pay fixed 
expenses as the maintenance costs for the communication line to the telephone company or the 
like. 
[0006] 

On the other hand, the dial-up connection is a method of connecting the 
communication equipment and the Internet network to each other in the case of requiring the 
connection to the Internet network. The connection to the Internet network is performed by 
communicating with the provider using the telephone line and relaying this communication by 
the provider. The provider assigns a free IP address as an IP address of the communication 
equipment when the communication equipment is put in the connecting state. Thus, the IP 
address can be shared among a plurality of pieces of communication equipment. Further, 
this method may dispense with the dedicated communication line between the respective 
pieces of the communication equipment. As a result, when the amount of communication is 
small, the connection can be done more inexpensively as compared with the leased line circuit. 
Accordingly, the dial-up connecting method is adopted mostly in a small firm and a personal 
house, which have comparatively smaller amount of communication. In this case, the 
electronic mail is stored by the provider, so the user verifies the arrival of the electronic mail 
by confirming a predetermined storage area in the provider at every connection. 
[0007] 

[Problems that the Invention is to Solve] 

However, when the called communication equipment adopts the dial-up connection 
method, the calling communication equipment cannot determine whether or not the called end 
is connected to the Internet network beforehand. When the communication equipment at the 
called end is connected to the Internet network at the time of calling, the calling 
communication equipment can communicate with the called end, but if not so, both of the 
communication equipment cannot communicate with each other. Consequently, the 
connection cannot be made surely, resulting in the problem of insufficient quick 
responsiveness. This problem is critical in the case of speech communication similar to that 
on the ordinary telephone, in the case of a video conferencing system, and especially in the 
case of two-way communication in real time. 
[0008] 

Although this problem occurs when each communication equipment is connected not 
only to the Internet network but also to the network at need as in the case of personal 
computer communication, as described in the following, further problems are caused in the 
case of dial-up connection to the Internet network. 
[0009] 

To be concrete, the datagram is transmitted according to the respective 
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communication equipment configuring the Internet network and the IP address of the 
transmitting destination included in the datagram. Consequently, in communication, the 
transmitting end has to grasp the IP address of the receiving end. In the dial-up connection 
method, however, the IP addresses of the respective pieces of communication equipment are 
not determined until they are connected to the provider. Consequently, the transmitting end 
cannot grasp the IP address of the receiving end beforehand as in the leased line connection 
method. 
[0010] 

In order to solve the above problem, a server having a fixed IP address has been 
installed heretofore for relaying the communication between the respective pieces of the 
communication equipment. In this case, the respective pieces of communication equipment 
start to communicate with the server after connection to the Internet network. When the 
respective pieces of communication equipment start to communication, the server relays the 
communication with the equipment at one end to that at the other end. In this case, the 
datagram transmitted to the IP address of the server is transferred to the communication 
equipment of the other party, so the respective pieces of communication equipment need not 
know the IP address of the other party. As a result, the communication can be performed 
without any obstacle even between the pieces of communication equipment connected to each 
other by dial-up. 
[0011] 

In the case of providing the server, however, it is necessary to maintain the server, 
resulting in newly causing the problem of requiring the maintenance cost. Further 
encountered is the problem that when the server is busy, even if the relevant communication 
equipment and the communication equipment of the other party are free, the communication 
cannot be performed. Further a method of searching for the other party of communication 
other in the server is not set up, so it is difficult to find a desired other party of communication. 
For example, at the moment, it is frequent to search for the other party by the following 
searching method. That is, the respective pieces of communication equipment register its 
own identifier in the server. The server displays a list of identifiers received, and the 
respective pieces of communication equipment select a desired other party from the list. 
According to this method, as the number of connectors increases, the more the time and 
trouble for searching increases. 
[0012] 

Further, even if the server is installed, the problem that when the communication 
equipment of the other party is not connected to the network, communication cannot be started 
remains unsolved. 
[0013] 

The invention has been made in the light of the above problems and it is an object of 
the invention to provide a calling method of communication equipment, which may improve 
the quick responsiveness of the communication equipment when the called communication 
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equipment is connected to a network by dial-up. 
[0014] 

[Means for Solving the Problems] 

According to the invention of claim 1, a calling method of dial-up connection 
communication equipment is a method of calling dial-up connection communication 
equipment connected to a network by dial-up, and it is characterized in that the method 
includes the following processes in order to solve the above problems. 
[0015] 

That is, the method includes: a first process in which calling communication 
equipment transmits a connection request to dial-up connection communication equipment by 
a communication line provided separately from the network and capable of calling the dial-up 
connection communication equipment; a second process in which the dial-up connection 
communication equipment receiving the connection request is connected to the network by 
dial-up; and a third process in which the caUing communication equipment and the dial-up 
connection communication equipment communicate with each other through the network. 
[0016] 

As the above network, cited are connectionless mode network such as the Internet 
network and personal computer communication, and as the communication line, cited are a 
telephone line and a harbor radio. 
[0017] 

Generally the network, which cannot call the other party, is more easily achieved than 
the communication line, which can call the other party, such as the telephone line. Further, 
in the case where the communication equipment is connected to the network at need as in the 
dial-up connection, a channel between the network and the communication equipment and 
resources on the network such as an address can be shared by the other communication 
equipment and the other uses. Accordingly, the dialed-up connection communication 
equipment can be reduced in communication cost as compared with the case of directly 
communicating using the communication line and the case of connection to the network by a 
leased line. 
[0018] 

In the above constitution, before both of the calling communication equipment and 
the dial-up connection communication equipment communicate through the network, the 
calling communication equipment transmits a connection request to the dial-up connection 
communication equipment. Thus, even if the dial-up connection communication equipment 
is not connected to the network, in communication in the third process, it can be connected to 
the network. Accordingly, in the dial-up connection communication equipment, which can 
communicate at a low rate, communication can be surely started in a desired timing to enable 
real-time communication. 
[0019] 

According to the invention of claim 2, the calling method of dial-up connection 
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communication equipment is characterized in that in the constitution of the invention as 
claimed in claim 1, the third process includes: an encipher process in which the transmitting 
communication equipment between the calling communication equipment and the dial-up 
connection communication equipment enciphers and transmits at least part of the data 
transmitted in the third process; and a decoding process in which the receiving communication 
equipment decodes the enciphered data. 
[0020] 

As the method used in encipher, various methods such as a method of using a 
common key of cryptograph to encipher and decoding and a method of enciphering using a 
public key and encoding using a privacy key different from the public key may be applied. 
Both of communication equipment acquire key of cryptograph such as a common key of 
cryptograph and the public key of the other party by a predetermined method such as 
communication in the first process or mail prior to the third process. 
[0021] 

In the case of communication through the network, there is the risk that the 
transmitted data is wiretapped or altered. Especially in the case of using the Internet network 
or the like as the network, the communication equipment at the calling end and the 
communication equipment at the receiving end cannot specify a data transmission channel, so 
that the degree of risk of communication jamming such as tapping is high. 
[0022] 

In the above constitution, however, among the communication contents, at least some 
contents are concealed from a third party other than the calling communication equipment and 
the dial-up connection communication equipment. As a result, the security to the 
communication jamming can be improved as compared with the case of transmitting a 
plaintext as it is without enciphering the communication contents. 
[0023] 

As the data to be enciphered, cited are the communication contents themselves, and 
the user names or addresses of both of communication equipment. However, as the amount 
of data to be enciphered increases, the load of both of the communication equipment increases, 
so that only part of the data may be enciphered in consideration of the signification of 
communication. Generally when the user name and address are heard by a third party, the 
significance of the communication contents is apt to be guessed. Accordingly, in the case of 
transmitting the user name and address prior to communication such as an image and voice, 
encryption of these is especially desired. Thus, the security to communication jamming can 
be improved without much increase in load of both of communication equipment. 
[0024] 

Further, according to the invention of claim 3, the calling method of dial-up 
connection communication equipment is characterized in that in the constitution of claim 2, 
the first process includes: a process in which the calling communication equipment or the 
dial-up connection communication equipment informs the party at the other end of a key of 
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cryptograph used in encipher. 
[0025] 

In the case of using the public key in encipher, the party at the other end is informed 
of the pubhc key corresponding to its own privacy key. In the case of enciphering using 
common key of cryptograph, the key of cryptograph is informed to the party at the other end. 
[0026] 

In the above constitution, the key of cryptograph is informed at every connection 
request, whereby even when the key of cryptograph is changed from that of the preceding 
communication, both of communication equipment can transmit and receive the enciphered 
data smoothly. In addition, both notification of connection request and sending of key of 
cryptograph are performed in a batch using the communication line. Accordingly, the time 
and trouble for connecting the communication line can be reduced as compared with the case 
of individually performing both of the above. 
[0027] 

Further, in the case of setting the key of cryptograph by mail or the like, the 
respective pieces of communication equipment have to set the key of cryptograph before use. 
The key of cryptograph is provided for each of communication equipment, so that especially 
when the number of parties to communicate increases, the time and trouble for setting 
increases. On the contrary, in the constitution as described in claim 3 of the invention, the 
key of cryptograph is informed in every connection, whereby it is not necessary to preset the 
respective keys of cryptograph, so that the time and trouble for setting can be reduced. 
[0028] 

The key of cryptograph is transmitted to the communication equipment of the party at 
the other end through the communication line, and the data enciphered by the key of 
cryptograph is transmitted through the network. Accordingly, when a third party attempts to 
interfere the communication, wire tapping of two-way communication is needed. As a result, 
the security to communication jamming can be improved as compared with the case of 
transmitting the key of cryptograph and data by single communication means. 
[0029] 

On the other hand, according to the invention of claim 4, the calling method of 
dial-up connection communication equipment is characterized in that in the constitution of the 
invention as claimed in claim 1, 2 or 3, the network is provided with a server for relaying the 
communication between the calling communication equipment and the dial-up connection 
communication equipment, and the third process includes: a process in which both of the 
above communication equipment inform the sever of their own identifications; a process in 
which both of the above communication equipment inform the server of the identification of 
the party at the other end to select the communication equipment of the party at the other end; 
and a process in which the server relays the communication between the selected 
communication equipment. 
[0030] 
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As the network, cited is a connectionless mode network such as the Internet network. 
In this constitution, in enciphering in claim 2 or 3, the identifications of both of 
communication equipment are cited as especially suitable data. 
[0031] 

In the above constitution, similarly to claim 1, even when the dial-up connection 
communication equipment is not connected to the network, in communication in the third 
process, it can be connected to the network. Thus, both of communication equipment can 
surely start the communication in a desired timing through the server provided in the network. 
Even when the server makes public the identification, the user identification is enciphered and 
registered to thereby easily conceal the identifications of both of communication equipment 
from a third party. 
[0032] 

According to the invention of claim 5, the calling method of dial-up connection 
communication equipment is characterized in that in the constitution of the invention as 
described in claim 1, 2 or 3, the network is a network such as the Internet network, which 
specifies a transmitting destination by an address in the network in transmitting data, and also 
assigns the dial-up connection communication equipment a temporary address in every 
connection, and the third process includes: a process in which the dial-up connection 
communication equipment obtains its own address in the current connection; a process in 
which the dial-up connection communication equipment informs the calling communication 
equipment of its own address by an electronic mail; and a process in which the calling 
communication equipment and the dial-up connection communication equipment specify the 
party at the other end by mutual addresses to communicate with each other. 
[0033] 

In the case of the dial-up connection communication equipment, an address is 
undetermined until the connection to the network is made. Therefore, according to the 
conventional method, the calling communication equipment cannot grasp the address of the 
receiving end so that the dialed connections of communication equipment cannot 
communicate through the network. 
[0034] 

On the other hand, as in the constitution of the invention of claim 4, in the case of 
providing the network with the server for relaying the communication between both of 
communication equipment, even the dialed-up connections of communication equipment can 
communicate smoothly. In this case, however, the cost for separately providing the server 
and the maintenance cost are needed. Further, when the server is busy, there is the risk that 
both of communication equipment cannot communicate. 
[0035] 

On the contrary, in the constitution of the invention as described in claim 5, at the 
point of time the dial-up connection communication equipment determines its own address 
after connection to the network, it can inform the calling communication equipment of the 
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address. Thus, both of communication equipment can communicate through the network 
without providing the server as in the constitution of claim 4. Accordingly, the cost required 
for communication can be further reduced as compared with the constitution of the invention 
described in claim 4, and also both of communication equipment can surely communicate 
regardless of congestion in the server. 
[0036] 

At the end of communication through the network, the dial-up connection 
communication equipment disconnects the connection to the network. In this case, when the 
dial-up connection communication equipment fails in disconnection of the line from the 
network, the dial-up connection communication equipment continues the connection to the 
network, so that the communication cost is raised against our desire. Especially, when no 
user is present in the periphery of the dial-up connection cormnunication equipment such as 
the case where the dial-up connection communication equipment is a child station of a 
monitoring control system, failure in line disconnection is hard to grasp. Accordingly, when 
failure in line disconnection occurs, the period of time the dial-up connection communication 
equipment is connected to the network against out desire is apt to get longer, resulting in the 
high risk of increasing wasteful communication cost. 
[0037] 

On the contrary, according to the invention of claim 6, the calling method of dial-up 
connection communication equipment is characterized in that in the constitution of the 
invention described in claim 1, 2, 3, 4 or 5, after the third process, the calling method further 
includes a fourth process in which the calling communication equipment directly calls the 
dial-up connection communication equipment by the communication line to confirm whether 
or not the dial-up connection communication equipment normally disconnects the line 
connection to the communication line. 
[0038] 

In the above constitution, at the end of communicating with the dial-up connection 
communication equipment, the calling communication equipment confirms whether the line 
disconnection is successful or not by ring tone in direct calling. Thus, the calling 
communication equipment can surely recognize the line disconnection failure of the dial-up 
connection communication equipment. Accordingly, it is possible to take suitable measure 
such as the calling communication equipment's again designating the dial-up connection 
communication equipment to disconnect the line or the calling communication equipment's 
user leaving for the installation place of the dial-up connection communication equipment to 
disconnect the line. As a result, the occurrence of wasteful communication cost due to 
failure in line disconnection can be surely prevented. 
[0039] 

In the case of the communication line using ring tone different between the period the 
line is connected and the period the line is disconnected, the dial-up connection 
communication equipment is set so that call-in is not caused until a predetermined number of 
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times of ring tone, and in conformation, the calling communication equipment discriminates 
the ring tone before it reaches the predetermined number of times, thereby confirming the 
disconnection of the line. In this case, when the calling communication equipment 
disconnects the line used for direct call before it reaches the predetermined number of times, 
the communication cost is not needed even when the dial-up connection communication 
equipment can normally disconnect the line from the network. 
[0040] 

When the calling method of dial-up connection communication equipment related to 
the invention of claim 1 is used, it is possible to construct a communication system, which 
may start the communication in a desired timing, and reduce the communication cost. 
[0041] 

In this case, in the supervisory control system, generally, a child station is installed in 
a place away from a parent station, and the parent station monitors and controls a number of 
child stations. Therefore, the cost for communication between the parent station and the 
child stations is liable to increase, and there is a strong demand toward reduction of 
communication cost. Especially, in the case where the data transmitted to the parent station 
by the child station is video data such as the case of monitoring the installation place, the 
amount of data is very large so that when the data is transmitted through a ring enable 
communication line, high communication cost is needed. On the other hand, in the 
supervisory control system, delay of designation is directly linked with escalation of an 
accident so that the child station has to instantaneously respond to designation of the parent 
station. Therefore, when the child station communicates with the parent station through the 
network only connected by dial-up connection, the child station cannot respond to the 
designation of the parent station and there is the risk of escalating the accident. As a result of 
these, in the monitor and control system, while the quick responsiveness of the child station to 
the designation of the parent station is kept, reduction of communication cost is strongly 
demanded. 
[0042] 

On the contrary, according to the invention of claim 7, in order to solve the above 
problem, a supervisory control system includes: a child station having facility equipment; and 
a parent station for controlling the facility equipment by communication with the child station, 
and the monitor and control system is characterized in that the parent station includes: parent 
station communication means for calling the child station through a ring enable 
communication line to transmit a connection request, and then communicating with the child 
station through a network provided separately from the communication line, and the child 
station includes: child station communication means connected to the network by dialing up it 
on receiving the connection request through the communication line to communicate with the 
parent station through the network. 
[0043] 

In the above constitution, the parent station communication means of the parent 
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station calls the child station through a communication line such as a telephone at an arbitrary 
point of time such as a point of time user's designation is given. On the other hand, the child 
station communication means of the child station receives a connection request from the 
parent station and then sets up the connection to the network such as the Internet by dial-up 
connection. After that, the parent station and the child station transmit and receive the data 
through the network. 
[0044] 

In the above constitution, the child station is connected to the network by dial-up 
connection, which enables communication at a low rate, whereby the communication cost can 
be remarkably reduced as compared with the case where the child station and the parent 
station communicate using the communication line only. On the other hand, after the 
parent station calls the child station using the ring enable communication line, the data is 
transmitted and received through the network, so that the parent station can start 
communication with the child station in a desired timing. As a result of these, it is possible 
to achieve the supervisory control system, which may remarkably reduce the communication 
cost between the child station and the parent station while the child station can instantaneously 
respond to the designation of the parent station. 
[0045] 

[Mode for Carrying Out the Invention] 

[First Embodiment] One embodiment of the invention will now be described 
according to Figs. 1 to 4. A calling method of dial-up connection communication equipment 
according to the present embodiment is a calling method applied to a communication system 
in which the calling end and the called end communicate through a telephone line and the 
Internet network and also at least the called communication equipment is connected to the 
Internet network by dial-up, and this is a preferable method especially for long-distance 
communication such as between Japan and the U.S.A. The dial-up connection is a method of 
connecting the communication equipment, which is not always connected to the network such 
as the Internet network, to the network when each of communication equipment determines to 
need connection. 
[0046] 

In the following, prior to the description of the above calling method and 
communication equipment for implementing the method, a communication system using the 
communication equipment will be described. That is, as shown in Fig. 1, a communication 
system 1 according to the present embodiment includes the above calling method, and the 
system is provided with communication equipment 2 and 3 which are at the calling end or at 
the called end, respectively. In the present embodiment, which communication equipment 2, 
3 is at the calling end or at the called end is not especially determined, and both of 
communication equipment 2 and 3 have the functions of both the calling end and the called 
end as mentioned later. The communication equipment 2, 3 at the called end corresponds to 

the dial-up connection communication equipment described in the scope of the claims. 
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[0047] 

Both of the communication equipment 2, 3 are respectively connected to a telephone 
line (a communication line) 4. The telephone line 4 is a digital line such as ISDN (Integrated 
Services Digital Network) or an analog line, and the respective communication equipment 2, 3 
can inform a switchboard not shown of the telephone line 4 of the telephone number of the 
party at the other end by dialing. Thus, the respective communication equipment 2 and 3 can 
mutually call the party at the other end through the telephone line 4 to directly communicate 
with each other. 
[0048] 

The users of the respective communication equipment 2 and 3 join the Internet 
connection firms (provider) 5 or 6, and the communication equipment 2, 3 can respectively 
use the Internet network (network) 7 by dial-up connection. Since the communication 
equipment 2, 3 are respectively at the calling end in some case and at the called end in some 
case, both of providers 5, 6 are required to have the same function. In the following, 
although the provider 5 on the communication equipment 2 side will be described for the sake 
of convenience, the configuration of the provider 6 is the same. 
[0049] 

To be concrete, on receiving a connection request from the communication equipment 
2 through the telephone line 4, the provider 5 causes the communication equipment to input 
ID showing an account (use capability) and a password preset by each ID. At the end of 
checking the account with the password, the provider 5 assigns a free IP address among its 
possessed addresses (IP addresses) on the Internet network 7 as a temporary IP address of the 
communication equipment 2. Thus, the communication equipment 2 can recognize its own 
IP address in current connection. As a result, the communication equipment 2 can create a 
data row (datagram) divided by each predetermined size, transmit the same to the provider 5, 
and discriminate the datagram addressed thereto out of the datagram received from the 
provider 5. The provider 5 transfers the datagram from the communication equipment 2 to 
the Internet network 7, and transmits the datagram from the Internet network 7 to the 
communication equipment 2. Thus, the communication equipment 2 can be connected to the 
Internet network 7 without any inherent IP address. 
[0050] 

The provider 5 shares the IP address and the connection line with the Internet 
network 7 among subscribers of dial-up connection. Accordingly, in the provider 5, the 
connection rate of the dial-up connection is often set to a lower rate as compared with the case 
where the communication equipment 2 holds an inherent IP address, and is always connected 
to the Internet network 7 through a leased communication line, that is, the case of leased line 
connection. 
[0051] 

The provider 5 is provided with an access point for communicating with the 
communication equipment 2 through the telephone line 4. The access point is disposed near 
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to the communication equipment 2 such as the range of speech communication specified by 
local exchange code, and the communication equipment 2 can hold down the rate (telephone 
charge) of the telephone line 4 in communicating with the provider 5. 
[0052] 

Further, the provider 5 is a main server of the communication equipment 2 as well. 
To be concrete, the provider 5 previously assigns an electronic mail address to the 
communication equipment 2 and includes a storage area (a mail box) not shown 
corresponding thereto. The electronic mail addressed to the communication equipment 2 is 
delivered to the provider 5, and the provider 5 receives the electronic mail addressed to the 
communication equipment 2 and stores it in the corresponding mailbox. The provider 5 is 
always connected to the Internet network 7, and the IP address is always constant. 
Accordingly, the electronic mail is surely delivered whether the communication equipment 2 
is connected to the Internet network 7 or not and regardless of the IP address in connection. 
Each of communication equipment 2 can read out an electronic mail addressed to itself from 
the mailbox in connection by dial-up. 
[0053] 

At present the Internet network has been spread widely and a number of providers 
have started to provide service. Most of these providers support dial-up connection and have 
a function of a mail server. Accordingly, the communication system 1 of the present 
embodiment can be easily configured by providing the communication equipment 2 and 3. 
[0054] 

The following description mainly deals with the case of transmitting both a voice and 
an image as in a video conference as configuration examples of the communication equipment 
2 and 3. In the following, not only the case of transmitting both of a voice and an image but 
also the real-time transmission of data through the network such as the Internet network 7 by 
both communication equipment 2 and 3 are known generally as network conference. 
[0055] 

As to a method of achieving the respective pieces of communication equipment 2 and 
3, although various configurations are considered as mentioned later, the description will now 
deal with the configuration in which the communication equipment 2(3) includes: a connector 
2a (3a) controlling the connection between the telephone line 4 and the Internet network 7; 
and a computer 2b (3b) serving as an input/output device. In this configuration, the calling 
method of the present embodiment is implemented by the connector 2a. The communication 
equipment 2 and 3 are respectively provided with telephone sets 2c, 3c for ordinary speech 
communication except communication according to the above calling method. Since both of 
communication equipment 2 and 3 have the same configuration, in the following, for the sake 
of convenience, only the configuration of the communication equipment 2 will be described in 
detail. 
[0056] 

That is, the computer 2b includes an input device not shown such as a video camera 
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and a microphone, wherein the voice and image of the user side can be transmitted as a digital 
data row to the connector 2a. Further, the computer 2b includes an output device (not 
shown) such as a monitor and a speaker, wherein the data row received from the 
communication equipment 3 through the connector 2a can be informed as an image and a 
voice to the user, 
[0057] 

The computer 2b and the connector 2a are connected to each other by a previously 
selected communication method such as RS232C, RS422A, IrDA or LAN, whereby data can 
be transmitted and received in two-way. As to the communication method between both, it 
doesn't matter whether wired or wireless, or digital or analog, and also what the 
communication speed and the communication standard are like if only two-way 
communication is enabled in real time. 
[0058] 

On the other hand, the connector 2a of the present embodiment, as shown in Fig. 2, 
includes: a flash memory 11 for storing a program for implementing the calling method of the 
present embodiment and various settings; an interface part 12 communicating with the 
computer 2b in the above predetermined communication method; a communicating IC 
(Integrated Circuit) 13 connected to the telephone line 4 and the telephone set 2c; a CPU 
(Central Processing Unit) 14 for controlling the whole connector 2a; and a RAM (Random 
Access Memory) 15 serving as a working storage. Further, a status display liquid crystal 
panel 16 is provided to display the status of the connector 2a such as the electronic mail 
address of the communication equipment 3. The respective members 11 to 16 are 
respectively connected to a bus 17, and the data is transmitted between the respective 
members through the bus 17. 
[0059] 

The above flash memory 11 is an electrically reloadable non-volatile memory, which 
stores a program for performing the operation mentioned later and various set points used in 
the concerned program. To be concrete, as the set points concerning the communication 
equipment 3, cited is a telephone number in a direct call. Further, the memory stores a 
password for identifying the communication equipment 2 by the communication equipment 3 
in a direct call. The concerned password is previously transmitted to the communication 
equipment 3, and the communication equipment 3 can determine whether or not the password 
is a call from a regular user by checking. Further, as the set points concerning the provider 5, 
a telephone number of the provider 5, an account, a password and its own electronic main 
address are stored. Further, in the present embodiment, in communication through the 
Internet network 7, the communication equipment 2 and the communication equipment 3 
communicate by enciphering at least part of the communication contents using the public key 
cryptosystem such as RSA code. Accordingly, the flash memory 11 stores a privacy key 
used in encipher and decoding and a public key as well. Naturally instead of the flash 
memory 11, non- volatile record means such as ROM (Read-Only Memory), a battery back-up 
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RAM or a hard disk may be used. 
[0060] 

The interface part 12 is an interface such as RS232 C interface according to a method 
of communication between the computer 2b and the connector 2a, and the CPU 14 can 
communicate with the computer 2b through the interface part 12. 
[0061] 

Further, the communicating IC 13 is an IC for MODEM, which may control the line 
connection/disconnection of the telephone line 4, and convert a data row processed by the 
CPU 14 from and to an electric signal transmitted through the telephone line 4. Further, 
according to the designation of the CPU 14, the telephone line 4 and the telephone set 2c can 
be connected to each other to ring the bell of the telephone set 2c. 
[0062] 

On the other hand, the CPU 14 controls the interface part 12 and the communicating 
IC 13 according to the program of the flash memory 11. To be concrete, the connector 2a 
can be directly communicated with the communication equipment 3 through the telephone line 
4 by dialing a desired telephone number or connected to the Internet network 7 through the 
provider 5. Thus, the connector 2a can perform direct communication through the telephone 
line 4 and communication through the Internet network 7 in a predetermined order as 
mentioned later. 
[0063] 

The CPU 14 can control the computer 2b and the telephone set 2c through the 
interface part 12 or the communicating IC 13. Thus, the connector 2a can determine whether 
or not the computer 2b designates the connection through the Internet network 7 from the user 
by keying or the like, and a connecting destination. The connector 2a connects the telephone 
line 4 and the telephone set 2c to each other to perform ordinary speech conmiunication. 
[0064] 

In the case of direct connection through the telephone line 4, the CPU 14 can transmit 
a predetermined message to the communication equipment 3 through the conununicating IC 
13, and also identify the message received from the communication equipment 3. The 
communication method between the communication equipment 2 and 3 is serial 
communication according to the standards V32, V32bis, V34, V21 or V22, in which a 
message can be transmitted and received between them. 
[0065] 

On the other hand, in the case where the communication equipment 2 and the 
provider 5 are connected to each other by dial-up, the CPU 14 transmits and receives datagram 
to and from the provider 5 through the communicating IC 13. Thus, the connector 2a can 
recognize the IP address in current connection and also transmits an electronic mail in a 
predetermined format. Further, the connector 2a confirms its own mailbox provided in the 
provider 5 in a predetermined period to determine whether or not the electronic mail from the 
communication equipment 3 arrives. When the electronic mail has arrived, the contents of 
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the electronic mail are confirmed to recognize the IP address of the other party. 
[0066] 

In addition, in the case of connection through the Internet network 7, the CPU 14 
controls the interface part 12 and the communicating IC 13 to relay the communication 
between the computer 2b and the Internet network 7. In the case where data is transmitted in 
a format different from that of datagram transmitted through the Internet network 7 such as a 
voice data row and an image data row between the computer 2b and the connector 2a, the 
CPU 14 converts both of them mutually. On the other hand, in the case of transmitting the 
datagram to the computer 2b, the CPU 14 passes the datagram as it is. Thus, the connector 
can smoothly relay the communication between the computer 2b and the Internet network 7. 
[0067] 

Further, the CPU 14 can encipher the data transmitted to the communication 
equipment 3 using the public key of the communication equipment 3 or decode the data 
received from the communication equipment 3 using its previously stored own privacy key. 
[0068] 

Although the computer 2b is in charge of input/output in the communication 
equipment 2 in the above description, the input/output device is not limited to this. As 
described above, as to the communication method between the input/output device such as the 
computer 2b and the connector 2a, it doesn't matter whether wired or wireless, or digital or 
analog, and also what the communication speed and the communication standard are like. 
Accordingly, various input devices such as a telephone set and a video camera can be used. 
In this case, however, the connector 2a need to convert the datagram transmitted by the 
Internet network 7 and the data between the telephone set 2c and the connector 2a mutually. 
[0069] 

Especially as shown in Fig. 3, in the case of using a telephone set 22c as an input 
device of communicating equipment 22, the telephone set 22c can be used both in speech 
communication through the Internet network 7 and ordinary speech communication. Further, 
it will be sufficient to provide a connector 22a between the telephone set 22c having the same 
configuration as the conventional one and the telephone line 4, the installation can be more 
facilitated as compared with the case of providing another input device. 
[0070] 

In this case, since the input device is only the telephone set 22c, it is necessary to 
discriminate between speed communication through the Internet network 7 and ordinary speed 
communication. Although a switch or the like is provided on the connector 22a, thereby 
designating the speech communication through the Internet network 7, the following method 
may be adopted to allow the user to discriminate between them using the telephone set 22c 
only. That is, the user presses a button for a preset register number of the party at the other 
end after the operation not used in the ordinary speech communication such as pressing the 
button three times on lifting a telephone receiver. The connector 22a recognizes the 

above button operation according to a voice signal sent from the telephone set 22c to identify 
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the occurrence of a connection request and the party at the other end. When speech 
communication with the other party is enabled through the Internet network 7, the user is 
notified by ringing a bell of the telephone set 22c or the like. On the other hand, when an 
ordinary telephone number is pressed, the connector 22a determines the ordinary speech 
communication according to a signal from the telephone set 22c, and passes the signal intact 
to the telephone line 4. Thus, the telephone set 22c can perform a direct call through the 
telephone line 4 similarly to the case without the connector 22a. Thus, as the operation for 
designating the communication through the Internet network 7, the operation not used 
ordinarily is assigned by the input device, whereby a connection request through the Internet 
network 7 and an ordinary communication connection request can be discriminated only by 
using the same input device as the conventional one. 
[0071] 

Although the above description deals with the case in which the computer 2b is in 
charge of input/output, and the coimector 2a is in charge of controlling the connection order to 
the telephone line 4 or the Internet network 7 or encryption in the communication equipment 2, 
the role sharing between both members 2a, 2b is also not limited to this. For example, the 
processing of the connector 2a such as the above connection order control and the encryption 
may be mostly performed by the computer 2b. In this case, ordinary MODEM or a terminal 
adaptor of ISDN may be applied to the connector 2a. 
[0072] 

In Fig. 1 and Fig. 3, although the connector 2a (22a), the computer 2b and the 
telephone set 2c (22c) are respectively described as separate members for the sake of 
convenience of description, naturally they may be integrated. As an example of integration, 
cited are a domestic television set shown in Fig. 1, in which the connector 2a and the 
computer 2b are integrated and a telephone set shown in Fig. 3, in which the connector 22a 
and the telephone set 22c are integrated. Further, when a wireless telephone line is used as 
the telephone set 4, the above integrated telephone set may be constructed as a cellular phone. 
When a video camera is adopted as the input/output device and integrated with the connector 
2a, it is possible to achieve the video camera, which may transmit an image and a video 
through the Internet network 7. In this case, more preferably a wireless telephone line is 
used so that the video camera is made portable. The selective combination of 
integration/separation or input/output device, and further wireless or wired telephone line 4 
will achieve various configurations of communication equipment 2. 
[0073] 

The operation in the case where the communication equipment 2 calls the 
communication equipment 3 in the communication system 1 shown in Fig. 1 will now be 
described step by step according to the flowchart shown in Fig, 4. 
[0074] 

That is, when the user of the communication equipment 2 designates the 
communication equipment 2 to communicate with the communication equipment 3 by keying 
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of the computer 2b, in the step SI a, the communication equipment 2 dials the telephone 
number of the communication equipment 3. Thus, the communication equipment 3 is called 
through the telephone line 4. In the following, the step Sla is abbreviated as Sla simply. 
Further, the processing conducted by the communication equipment 2 is indicated by adding a 
final letter (a) such as Sla, and the processing conducted by the communication equipment 3 
is indicated by adding a final letter (b) such as Sib to discriminate between them. 
[0075] 

On the other hand, in the case of ready for communication, the user of the 
communication equipment 3 designates the communication equipment 3 to turn on "receive 
wait" by previously pressing a button or the like (Sib). When the "receive wait" is on state, 
the communication equipment 3 responds to a telephone call (S2b). As a result, the 
communication equipment 2 and the communication equipment 3 can start direct 
communication through the telephone line 4. 
[0076] . 

On detecting the response of the communication equipment 3, the communication 
equipment 2 transmits a predetermined message such as " CALL CU-SEEME from user name 
of the communication equipment 2, PASSWORD: user's electronic mail address of the 
password communication equipment 2, public key of the communication equipment 2" to 
inform the communication equipment 3 of user name of the communication equipment 2, 
password, electronic mail address, and public key of the communication equipment 2 used in 
communication (S2a). The communication equipment 3 checks the combination of received 
user name and password with the previously stored combination to determine whether or not 
the party is a qualified communication party (S3b). When the party is not the qualified 
communication party, for example, when the user name or password is wrong, or the party at 
the other end speaks by a voice, the connector 3a of the communication equipment 3 rings the 
bell of the telephone set 3c to connect the telephone line 4 and the telephone set 3c (S4b). 
Thus, the user of the communication equipment 3 can talk with the party at the other end using 
the telephone set 3c. In this case, the following processing is not conducted. 
[0077] 

On the other hand, in the above S3b, when the qualified communication party is 
verified, the communication equipment 3 transmits a predetermined message such as "OK 
CU-SEEME from the user name of the communication equipment 3, user's electronic mail 
address of the communication equipment 3 and public key of the communication equipment 
3" (S5b), and the communication equipment 2 receives the message (S3a). Thus, the 
communication equipment 2 can obtain the receipt of its own connection request by the 
communication equipment 3, the user name of the communication equipment 3, electronic 
mail address and the public key of the communication equipment 3 used in communication. 
[0078] 

After that, the communication equipment 2 and 3 disconnect their connection to the 
telephone line 4 (S4a, S6b), and start dialing-up a predetermined provider 5 or 6 (S5a, S7b). 
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In the respective communication equipment 2 and 3, the connectors 2a, 3a designate the 
computer 2b to start network conferencing software previously provided on the computer 2b 
such as CU-SEEME developed by Corel University (S6a, S8b). 
[0079] 

In the above S5a and S7b, when dial-up connection is successful, the communication 
equipment 2 and 3 obtain IP address for the current connection only from the respective 
providers 5, 6 (S7a, S9b). As a result, the respective communication equipment 2 and 3 can 
transmit the datagram to the Internet network 7. 
[0080] 

At this point of time, however, the communication equipment 2 and the 
communication equipment 3 do not grasp the IP address of the party at the other end so that 
the datagram addressed to the party at the other end cannot be generated. Therefore, 
although the communication equipment 2 and 3 can communicate with the equipment having 
the predetermined IP address such as the providers 5, 6, the communication between both of 
the communication equipment 2 and 3 cannot be started. 
[0081] 

Subsequently, the respective communication equipment 2 and 3 encipher their own 
names and own IP addresses using the public key sent from the party at the other end in the 
above S2a or S5b. After that, the communication equipment 2 and 3 transmit the cryptogram 
as an electronic mail to the electronic mail address of the party at the other end (S8a, SI Ob). 
Each electronic mail is enciphered by the public key of the party at the other end, so that it 
cannot be decoded without the privacy key held by the party at the other end. 
[0082] 

The communication equipment 2 and 3 monitor their own mailboxes provided on the 
providers 5, 6 at a predetermined period such as the intervals of five seconds. When the 
electronic mail arrives from the party at the other end, the communication equipment 2 and 3 
read the electronic mail from the mailbox and perform decoding using their own privacy keys. 
Thus, the communication equipment 2 and 3 can obtain the name and IP address of the party 
at the other end (S9a, SI lb). 
[0083] 

Further, on receiving the IP address of the party at the other end, the communication 
equipment 2 and 3 inform the network conferencing software of the IP address to call the 
party at the other end. Thus, at the network conferencing software, the communication is 
started (SlOa, S12b), 
[0084] 

Each datagram includes the IP address of the transmitting end in addition to the IP 
address of the transmitting destination. Thus, when one communication equipment 2 (3) 
calls the communication equipment 3(2) of the party at the other end, the called network 
conferencing software can recognize the calling IP address based upon the received datagram. 
Accordingly, the communication can be started at the point of time one calls. To be concrete, 
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when the processing of the above SlOa starts earlier than the processing of the SI 2b, the 
communication equipment 3 need not to conduct the above processing SI lb. Similarly when 
the above SI 2b starts earlier, the communication equipment 2 may omit the processing of the 
S9a. The network conferencing software is created to communicate even when they mutually 
call at the same time, so that even when each processing S9a, SI lb is not omitted, the 
communication can be started smoothly. 
[0085] 

Further, at the point of time one communication equipment 2(3) calls the 
communication equipment 3(2) of the party at the other end, the communication can be started, 
so that during dial-up connection of both communication equipment 2 and 3, even if one of 
them does not transmit an electronic mail, both communication equipment 2 and 3 can start 
communication. However, when both communication equipment 2 and 3 transmit electronic 
mails, the communication can be started the moment the electronic mail of one of them arrives, 
so that the probability of more early starting the communication can be made higher as 
compared with the case where only one transmits an electronic mail. 
[0086] 

During the conference, the voice and image from the computer 2b are transmitted to 
the computer 3b through the connector 2a, the provider 5, the Internet network 7, the provider 
6 and the connector 3a, and the voice and image from the computer 3b are transmitted in the 
opposite direction through the above path. Thus, the users of the communication equipment 2 
and the communication equipment 3 can communicate by the network conference software 
(SlOa, SI 2b). At the end of conference, the communication equipment 2 and 3 respectively 
disconnect dialed connection (SI la, SI 3b) to end the communication between the 
communication equipment 2 and 3. 
[0087] 

When the user at the receiving end is absent, for example, or when communication 
through the Internet network 7 is not desired, the connector 3a is designated to turn off 
"communication wait" by pressing a predetermined button or the like. In this case, the 
connector 3a makes the connection to the telephone set 3c unconditionally without conducting 
the processing of the S2 and subsequent steps. 
[0088] 

In the case of communication through the Internet network 7, it is unknown at the 
time of sending what the path of datagram transmitted by the communication equipment 2 and 
3 is like to reach an address like, and the equipment constituting the Internet network 7 
determines the next equipment to pass the datagram on receiving the datagram. 
[0089] 

Consequently, in the equipment where each datagram passes, the datagram is easily 
altered and copied, so that communication jamming is easily caused as compared with the 
case of direct communication through the telephone line 4, Especially in the case of 

transmitting the user name and IP address still in a plaintext by an electronic mail, the 
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significance of communication can be judged from the user name so that the possibility that 
the subsequent communication is subjected to jamming as a priority becomes higher. On the 
other hand, arithmetic processing is essential to encryption and decoding, so that a higher 
throughput is demanded from the communication equipment 2 and 3 as compared with the 
case where encryption is not performed. 
[0090] 

Accordingly, in the present embodiment, in order to achieve compatibility between 
load in communication and security to jamming, only the contents of the electronic mail are 
enciphered. However, when further higher security to jamming is required, the 
communication contents are enciphered also during the communication period of the network 
communication software to thereby improve the security comparatively easily. 
[0091] 

Further, since the path for passing each datagram is not determined, it is difficult to 
assure the arrival time of the datagram. In a certain channel, when the amount of data 
exceeds the tolerance, there is the risk of losing datagram. In the communication system 1 of 
the present embodiment, however, in order to transmit the voice data and the image data, the 
communication equipment 2 and 3 are connected to the Internet network 7 through the 
communication line having enough communication capacity. When both providers 5, 6 are 
selected, a provider which connects both providers 5, 6 by a line having enough 
communication capacity is selected. Therefore, when the data amount is much smaller like 
an electronic mail as compared with the voice data and the image data, there is practically 
very low degree of risk of delay and loss. If an electronic mail does not arrive within a 
predetermined time, when the electronic mail is retransmitted, the possibility of delay and loss 
can be further reduced. 
[0092] 

Although both communication equipment 2 and 3 exchange electronic mail addresses 
between them through the telephone line 4 prior to the communication through the Internet 
network 7 in the present embodiment, this is not restrictive. For example, an electronic mail 
address of the party at the other end may be previously stored in the flash memory 1 1 shown 
in Fig. 2 or the like. The electronic mail address is, however, changed on the convenience of 
the user in some case. In that case, it takes the time and trouble for the user of the 
communication equipment 2, 3 to inform the party at the other end of a new electronic mail 
address every time they change the electronic mail address, and for the user of communication 
equipment 2, 3 at the other end to reset the received electronic mail address on the 
communication equipment 2, 3. On the contrary, in the present embodiment, the electronic 
mail addresses are mutually informed at every calling, whereby the time and trouble for 
changing the electronic mail address can be remarkably reduced. 
[0093] 

[Second Embodiment] 

According to the first embodiment, as separate communication means from the 
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telephone line 4, the Internet network 7 is used, and the communication equipment 2 and the 
communication equipment 3 directly communicate through the Internet network 7. On the 
contrary, as shown in Fig, 5, a communication system 31 of the present embodiment is the 
same as the first embodiment in that as a separate communication line from a telephone line 
34, the Internet network 37 is used. However, the difference is that communication 
equipment 32 and communication equipment 33 communicate through a server 38 provided 
on the Internet network 37. In the communication system 31, the respective members of 
from the communication equipment 32 to the Internet network 37 have the substantially 
similar functions to those of the communication equipment 2 to the Internet network 7. 
Therefore, only the different parts will be described, and the description of the similar parts 
will be omitted. 
[0094] 

A server 38 provided in the communication system 31 of the present embodiment is 
called reflector, which has an inherent IP address and may relay the communication between 
the communication equipment 32 and 33 communicating with the server 38. To be concrete, 
the server 38 is provided with an area for storing combination of an IP address and 
identification of the current communicating equipment. When each of equipment informs 
the server 38 of the identification, the server 38 stores the combination of the IP address and 
identification of the equipment in the above area. Further, the server 38 may transmit a list 
of identifications from the above area according to equipment's request. Thus, each of 
equipment can know the identification of the current communication enabled equipment 
through the server 38. Further, the equipment specifies the identification to the server 38 to 
select a desired party at the other end of communication. 
[0095] 

The server 38 stores the IP addresses and identifications of all of equipment on 
storing the identification of the equipment. Therefore, the server 38 may transmit datagram 
received from one end to the IP address of the other end when the equipment specifies the 
party at the end of communication. The server 38 may transfer the datagram received from 
some equipment to two or more pieces of equipment. In this case, two or more pieces of 
equipment can communicate with each other. 
[0096] 

At present, various servers 38 are provided on the Internet network 37, and among 
them, some server 38 makes public its IP address to be used by unspecified individuals. 
Thus, these servers 38 are selected to easily constitute the above communication system 31. 
[0097] 

In the present embodiment, the hardware configurations of the communication 
equipment 32 and 33 are the same as those of the communication equipment 2 and 3 as shown 
in Fig. 1, and the operation varies with a difference in loaded software. Accordingly, in the 
following, the operation when the communication equipment 32 calls the communication 

equipment 33 will be described, and the description of the hardware configuration is omitted. 
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[0098] 

As shown in the flowchart of Fig. 6, the calling method of the present embodiment 
includes steps (S21a to S3 la and S21b to S33b) of conducting the same processing as those of 
step Sla to Slla and Sib to S13b shown in Fig. 4. 
[0099] 

However, although in specifying the party of communication at the other end, the 
communication equipment 32 and 33 mutually exchange IP addresses using electronic mails 
in the first embodiment, according to the present embodiment, the communication equipment 

32 and 33 register predetermined identifications in the server 38 and select the identification 
of the party at the other end to specify the party of communication at the other end. 
Therefore, instead of the steps of exchanging their own IP addresses as in the steps S8a, S9a 
and SlOb, SI lb shown in Fig. 4, the following steps S28a, S29a and S30b, S3 lb are provided. 
In the S22a and S25b, the communication equipment 32 and 33 omit notification of an 
electronic mail address. 

[0100] 

That is, at the end of processing in the S27a and S29b, the communication equipment 
32, 33 may transmit datagram including its own IP address to the Internet network 37 through 
the providers 35, 36. At this point of time, in the S22a or S25b, the public key and user name 
transmitted by the party at the other end are obtained. 
[0101] 

The communication equipment 32 and 33 encipher their user names by the public key. 
Further, the communication equipment 32, 33 inform the server 38 of the enciphered user 
names as identifications. The server 38 registers the combination of the identifications and 
IP addresses of the communication equipment 32, 33 (S28a, S30b). The server 38 can obtain 
the respective IP addresses according to the datagram transmitted when the communication 
equipment 32, 33 inform the identifications. 
[0102] 

In the present embodiment, the identifications of the communication equipment 32, 

33 are enciphered and registered in the server 38. Accordingly, although a third party 
communicating with the server 38 can look at a list of identifications, the user names are 
unknown. As a result, similarly to the case of enciphering the electronic mail in the first 
embodiment, also in the present embodiment, the user name can be concealed from a third 
party. 

[0103] 

Subsequently, the communication equipment 32 and 33 cause a request for a list of 
identifications to the server 38. Further, the communication equipment 32 and 33 decode the 
respective identifications in the list using its own privacy key to select the identification in 
which a match between a previously informed user name and the decoding result occurs. 
After that, the communication equipment 32 and 33 inform the server 38 of the identification 

as the party of communication at the other end (S29a, S3 lb). The server 38 obtains one IP 
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address from datagram used in notification, and obtains the other IP address from the IP 
address corresponding to the identification. After that, on receiving datagram from one of 
both IP addresses, the server 38 transfers the datagram to the other IP address. Thus, the 
communication equipment 32 and 33 may perform two-way communication even if they do 
not know the IP addresses mutually. In the present embodiment, similarly to the above first 
embodiment, during communication using the network conferencing software, the 
communication equipment 32 and 33 do not encipher the contents of communication to reduce 
the load in communication. However, the contents of communication are enciphered by the 
public key of the party at the other end also during the period to further improve the security 
to communication jamming. 
[0104] 

After the S29a, S3 lb, substantially similarly to the first embodiment, the 
communication equipment 32 and 33 perform two-way communication using the network 
conferencing software and then disconnect dialed connection at the end of a conference, 
thereby ending the communication. 
[0105] 

In the communication system 31 of the present embodiment, the server 38 relays the 
communication so that when the communication equipment 32 calls the communication 
equipment 33, mutually they do not require the IP address. It will be sufficient that both 
providers 35, 36 are not electronic mail servers of the communication equipment 32 and 33, 
and the communication equipment 32 and 33 cannot transmit and receive an electronic mail. 
Also in this case, the same effect as that of the present embodiment can be obtained. 
[0106] 

The communication equipment 32, 33 need to inform the identification to the IP 
address of the server 38 in the above S28a, S30b. This IP address may be previously stored 
in the flash memory 11 shown in Fig. 2, or make arrangements for it in the process of 
communication on the telephone line 34. Before registration in the above S28a, S30b, if a 
common server 38 is specified between the communication equipment 32 and 33, it does not 
matter how the server 38 is specified. 
[0107] 

[Third Embodiment] 

According to the first and second embodiments, as communication means separate 
from direct communication using the telephone lines 4, 34, the Internet networks 7 and 37 are 
used. On the contrary, in the present embodiment, as separate communication means, the 
case of using personal computer communications will be described. 
[0108] 

As shown in Fig. 7, in a communication system 41 of the present embodiment, the 
users of communication equipment 42 and 43 enter the personal computer communications, 
and the communication equipments 42 and 43 telephone neighboring access points 45, 46 to 

be connected to a personal computer communication server 47 by dial-up. 
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[0109] 

The personal computer communication server 47 communicates with the 
communication equipment 42 and 43 to provide predetermined services such as database 
retrieval Further the personal computer communication server 47 of the present 
embodiment may relay the communication between both communication equipment 42 and 43 
similarly to the server 38 shown in Fig. 5. Thus, two-way communication can be performed 
between both communication equipment 42 and 43 through the personal computer 
communication server 47. 
[0110] 

The personal computer communication server 47 administers the subscribers by ID or 
the like, and checks ID and password when the communication equipment 42 and 43 are 
connected through a telephone line 44 to identify the communication equipment 42 and 43, 
respectively, similarly to the provides 5 and 6 as shown in Fig. 11. However, differently 
from the case of communication through the Internet network 7 as in the communication 
system 1 shown in Fig. 1, in the communication system 41 shown in Fig. 7, the IDs of both 
communication equipments 42 and 43 are managed by the personal computer communication 
server 47. Accordingly, in the communication system 41, the communication party at the 
other end is specified by the respective IDs. The respective access points 45, 46 and the 
personal computer communication server 47 are connected to each other by leased lines 48, 
48. 

[0111] 

Currently many the personal computer communication servers 47 are provided. 
Therefore, one of them is selected and the communication equipment 42, 43 are provided to 
comparatively easily constitute the communication system 41. 
[0112] 

The communication equipment 42 and 43 of the present embodiment are the 
substantially same hardware components as the communication equipment 2, 3 (22) shown in 
the first embodiment. However, the communication equipment 42 and 43 of the present 
embodiment transmit and receive data of a format corresponding to the communication mode 
with the personal computer communication server 47 when they are connected to the personal 
computer communication server 47. The transmission and receiving of the data of the format 
may be easily achieved by partially altering the hardware or software of the communication 
equipment 2 and 3. 
[0113] 

In the above configuration, when the communication equipment 42 calls the 
communication equipment 43, the communication system 41 is operated as shown in Fig. 8. 
That is, in the steps from S41a to S44a and from S41b to S46b, the communication equipment 
42 conducts the same processing as that of Fig. 6 before conmiunication through the personal 
computer communication server 47, thereby calling the communication equipment 43 through 
the telephone line 44 to transmit a connection request. At this time, both communication 
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equipment 42 and 43 exchange public keys with each other. 
[0114] 

Subsequently, in the steps from S45a to S48a and from S47b to S50b, similarly to Fig. 
6, both communication equipment 42 and 43 are respectively connected to the personal 
computer communication server 47 by dial-up to communicate through network conferencing 
software. 
[0115] 

In the present embodiment, however, the communication party at the other end is 
specified by using ID inherent to the communication equipment 42 and 43. Accordingly, the 
processing in the steps from S27a to S29a and from S29b to S3 lb is omitted. According to 
the present embodiment, in the S47a and S49b, in communication using the network 
conferencing software, both communication equipment 42 and 43 encipher and transmit the 
contents of communication using the public key of the party at the other end, which is 
exchanged with each other through the telephone line 44, The enciphered communication 
contents are decoded by its own previously held privacy key. Thus, the communication 
contents can be concealed from a third party. 
[0116] 

[Fourth embodiment] 

The description of the above first to third embodiments deals with the configuration 
using the calling method of the dial-up connection communication equipment according to the 
invention even when communication equipment 2 (32, 42) calls the communication equipment 
3 (33, 43), and on the contrary, even when the communication equipment 3 (33, 43) calls the 
communication equipment 2 (32, 42). However, the calling method of the dial-up 
connection communication equipment may be used only when the communication equipment 
at one end calls the other communication equipment. 
[0117] 

The case of using the calling method of dial-up connection communication 
equipment according to the invention only when the parent station calls the child station will 
now be described in detail by taking a monitor camera system (a supervisory control system) 
as an example. Although the Internet network or personal computer communications may be 
used as a network as shown in the first to third embodiments, the following description deals 
with the case of using the Internet network similarly to the first embodiment. 
[0118] 

That is, according to the present embodiment, a monitor camera system 5 1 is used for 
monitoring an unmanned parking garage, for example, and as shown in Fig. 9, the system 
includes: a parent station (calling communication equipment) 52 disposed in a head office and 
a child station (dial-up connection communication equipment) 53 disposed in each parking 
garage. The child station 53 is provided with a transmitter (child station communicating 
means) 53a for transmitting a video obtained by a monitor camera 53b ... to the parent station 
52, and the video obtained by each monitor camera 53b is sent to a receiver (parent station 
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communicating means) 52a of the parent station 52 through the transmitter 53a of the child 
station 53. At the parent station 52, according to the video, whether the presence/absence of 
parking without permission is confirmed. Thus, all unmanned parking garages over the 
country can be monitored by only one head office. Accordingly, it is not necessary to 
dispatch monitoring staff members to the respective parking garages, so that the labor costs 
can be reduced. The charge of parking is collected once in a week, for example, by a local 
contracting staff member. 
[0119] 

To be more precise, the transmitter 53a of the child station 53 has the substantially 
same configuration as the connector 3a shown in Fig. L However, the difference is that in 
order to control a plurality of monitor cameras 53b, interfaces of the number corresponding to 
the number of monitor cameras 53b are provided. With this point, a function of recognizing 
a designation from the parent station 52 to select the monitor camera 53b designated to obtain 
a video, and designating the monitor camera 53b to obtain a video is assigned to the 
transmitter. Since the function can be achieved when the CPU 14 shown in Fig. 2 executes a 
predetermined program, the transmitter 53a can be achieved by the same hardware as that of 
the connector 3a. 
[0120] 

Further, each monitor camera 53b is disposed in a position to photograph a number 
plate of a vehicle parked in each parking space of the parking garage. The resolution of a 
video obtained by each monitor camera 53b is set to read the characters of the number plate. 
Each monitor camera 53b and the transmitter 53a are connected by a predetermined 
communication method as the computer 2b and the connector 2a shown in Fig, 1, whereby the 
monitor camera 53b can obtain a video according to the designation of the transmitter 53a, and 
the video data showing the obtained video can be transmitted to the transmitter 53a. 
[0121] 

Further, in the present embodiment, a wireless telephone system is used in part of the 
telephone line 54, and the transmitter 53a is connected to the parent station 52 or the provider 
56 through a cellular phone set 53c. The wireless telephone system may utilize various 
systems such as a personal handy phone system (hereinafter referred to as PHS) and an 
automobile telephone system, and the child station 53 is provided with the cellular phone set 
53c according to each system. Similarly to the connector 3a shown in Fig. 1, the transmitter 
53a and the telephone line 54 may be directly connected to each other without utilizing the 
wireless telephone system. 
[0122] 

Thus, the child station 53 may directly communicate with the parent station 52 
through the telephone line 54 similarly to the communication equipment 33 shown in Fig. 1, 
and it can be connected to the Internet network 57 through the telephone line 54 and the 
provider 56 by dial-up. 
[0123] 
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On the other hand, the parent station 52 may communicate with the child station 53 
by both the direct connection through the telephone line 54 and the connection through the 
Internet network 57 similarly to the communication equipment 2 shown in Fig. 1. The parent 
station 52 of the present embodiment is directly connected to the Internet network 57 by a 
leased line 58 differently from the communication equipment 2. Thus, the parent station 52 
may call the child station 53 to communicate therewith using the calling method of the dial-up 
connection communication equipment according to the invention. Since the parent station 52 
of the present embodiment is always connected to the Internet network 57 by the leased line 
58, an inherent IP address is assigned to the parent station 52. 
[0124] 

To be concrete, the parent station 52 of the present embodiment is provided with a 
receiver 52a instead of the connector 2a shown in Fig. 1, and provided with a terminal 52b 
instead of the computer 2b and the telephone set 2c, which informs a video from the monitor 
camera 53b to a user and receives user's designation. The receiver 52a and the terminal 52b 
are connected by a predetermined communication method such as LAN similarly to the 
connector 2a and the computer 2b to perform bi-directional transmission and receiving of the 
data. 
[0125] 

The receiver 52a of the present embodiment includes a terminal adapter (TA) 
function, and it can be connected to an ISDN line through a digital line terminal device (DSU) 
not shown. The ISDN line is a digital line by which two lines (B channel) are 
simultaneously used by single subscriber contract. One line is monopolized to be connected 
to the Internet as a leased line 58, and the other line is used as the telephone line 54. The 
leased line 58 is not limited to this, but various lines such as a cable television line and an 
optical fiber can be used. When the ISDN line is used, however, both the leased line 58 and 
the telephone set 54 can be achieved by single subscriber contract, so that the parent station 52 
may be achieved comparatively inexpensively. 
[0126] 

To be concrete, although the receiver 52a has the similar configuration to that of the 
connector 2a shown in Fig. 2 as shown in Fig. 10, S/T point interface (referred to S/T point I/F 
for short) 18 connected to the DSU is provided instead of the communicating IC 13. The S/T 
point I/F 18 can control setting/disconnection (line connection/disconnection) of a call 
according to the designation of the CPU 14, or convert a data row processed by the CPU 14 
and an electric signal transmitted on the ISDN line to and from each other. Further the S/T 
point I/F 18 also may modulate the data row to be processed by the CPU 14 to a voice signal, 
and then transmit the voice signal on the ISDN line, demodulate the voice signal transmitted 
from the ISDN line, and convert it to the data row to be processed by the CPU 14. Thus, the 
receiver 52a can directly communicate with the transmitter 53a of the child station 53 through 
the telephone line 54. The communication method between the receiver 52a and the 
transmitter 53a is serial communication according to predetermined standards such as V32, 
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V32bis, V34, V21 or V22, which may transmit and receive a message between them. 
[0127] 

Thus, the receiver 52a may directly call the child station 53 through the telephone 
line 54 and also communicate with the child station 53 through the leased line 58 and the 
Internet network 57. 
[0128] 

If the function as the whole of the parent station 52 is the same, it is possible to freely 
set the role sharing of the receiver 52a and the terminal 52b and whether or not both of them 
are integrally formed according to use, but the case where the receiver 52a acts as a server 
receiving a video from the monitor camera 53b will now be taken as an example and described. 
In this case, the video from each monitor camera 53b is stored in the receiver 52a, and the 
terminal 52b designates the receiver 52a to receive the video and display the video. On the 
other hand, when the user decides to obtain a video of a place where a certain monitor camera 
53b is disposed, the terminal 52b discriminates the designation of the user by keying or the 
like, and informs the receiver 52a of an obtain request for a video to the monitor camera 53b. 
The receiver 52a discriminates the child station 53 corresponding to the monitor camera 53b 
according to the information from the terminal 52b, and calls the child station 53 by the 
calling method of the dial-up connection communication equipment according to the 
invention. 
[0129] 

The operation of the parent station 52 and the child station 53 in calling the child 
station 53 will now be described according to the flowchart shown in Fig. 11. Similarly to 
the flowcharts of the first to third embodiments, the step showing the operation of the calling, 
that is, parent station 52 is referred by a reference numeral to which a final letter (a) is added 
such as S61a, and the step showing the operation of the called, that is, child station 53 is 
referred by a reference numeral to which a final letter (b) is added. 
[0130] 

That is, at the parent station 52, the terminal 52b generates a receive request for 
obtaining a video from the monitor camera 53b according to the designation of the user and 
informs it to the receiver 52a (S61a). The receiver 52a retrieves the child station 53 
corresponding to the monitor camera 53b according to the receive request to obtain the 
information for calling the child station 53 such as a telephone number and a password. 
Further, the receiver 52a telephones to the telephone number using a free line out of two ISDN 
lines to make a phone call to the transmitter 53a of the child station 53 (S62a). When the 
transmitter 53a responds to a telephone call (S61b), direction communication is enabled 
between the receiver 52a and the transmitter 53a by the telephone line 54. 
[0131] 

Further, in the S63a, when the receiver 52a informs the transmitter 53a of a 
predetermined password, the transmitter 53a verifies whether or not the received password is a 
predetermined notified password in the S62b, and if it is the notified password, a response 
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message is transmitted to the receiver 52a. 
[0132] 

On receiving the response message, the receiver 52a gives a communication 
parameter (access information) used in connection through the Internet network 57 to the 
transmitter 53a in the S64a, and after receiving the communication parameter, the transmitter 
53a disconnects the line connection with the telephone line 54 (S63b). Thus, the direction 
connection between the receiver 52a and the transmitter 53a is disconnected. 
[0133] 

The communication parameter transmitted in the above S64a includes dial-up 
information used for dial-up connection of the transmitter 53a such as a telephone number of 
the nearest provider 56 of the transmitter 53a, an account of the provider 56 and a password. 
The receiver 52a may inform each transmitter 53a of previously associated dial-up 
information, and for example, the receiver 52a may confirm the position of the transmitter 53a 
and inform the dial-up information corresponding to the transmitter 53a using the service of 
the radio communication system for informing both of the calling end and called end of the 
current position of the terminal. 
[0134] 

Further, the communication parameter includes the information used in transmitting 
video data through the Internet network 57 such as a key of cryptograph, the IP address of the 
receiver 52a, log-in name for ftp (File Transfer Protocol), and a communication start condition. 
To be more precise, the above key of cryptograph is a key of cryptograph used in enciphering 
the video data by the transmitter 53 a, which is a throwaway type varying with every 
connection. The communication start condition shows a condition in connecting the 
transmitter 53a to the receiver 52a through the Internet network 57, and the following 
conditions are cited. When a first condition is selected, the receiver 52a calls the transmitter 
53a on the telephone line 54, and the moment the communication is disconnected, the child 
station 53 starts the communication. When a second condition is selected, the transmitter 
53a automatically starts the communication at fixed time intervals or at a specified time. 
Further, when a third condition is selected, in the case where some abnormality is sensed by a 
sensor (not shown) connected to the transmitter 53a, the transmitter 53a automatically starts 
the communication. In addition, when a fourth condition is selected, the transmitter 53a 
always performs the image processing for the video from each monitor camera 53b, and in the 
case where a predetermined change appears in the video, it automatically starts the 
communication. When a fifth condition is selected, in the case where a call is received from 
an ordinary telephone set (not shown) through the telephone line 54, the transmitter 53a 
automatically starts the communication after the connection with the telephone set is 
disconnected. 
[0135] 

When direct communication between the receiver 52a and the transmitter 53a is 
disconnected in the above S63b, the transmitter 53a is on standby until the communication 
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start conditions informed in the above S64a are satisfied (S64b). 
[0136] 

When the communication conditions are satisfied, the transmitter 53a designates the 
monitor camera 53b to take a photograph or selects the latest video from the videos 
transmitted from the monitor camera 53b to obtain the video data from the monitor camera 
53b, and enciphers the same using the key of cryptograph informed in the above S64a. 
Further, the transmitter 53a is dialed up and connected to the Internet network 57 through the 
provider 56 specified in the S64a (S65b). Thus, an IP address is assigned and the transmitter 
53a is connected to the Internet network 57. The receiver 52a is always connected to the 
Internet network 57 through the leased line 58. 
[0137] 

Subsequently, in the S66b, the transmitter 53a causes a request for ftp connection to 
the receiver 52a through the Internet network 57 (S66b). The ftp connection request is 
caused by transmitting a predetermined command to the IP address of the receiver 52a 
informed in the above S64a. 
[0138] 

Further, on receiving the ftp connection request, the receiver 52a transmits a random 
number to the transmitter 53a on a login name input screen (S65a). Since the IP address of 
the transmitter 53a is not determined until it is assigned in the above S65b, the receiver 52a 
cannot estimate the IP address of the transmitter 53a. However, the datagram, which is 
transmitted to the receiver 52a when the transmitter 53a causes a request for ftp connection in 
the above S66b, includes the IP address of the transmitter 53a as an IP address at the 
transmitting end. Accordingly, the receiver 52a may transmit arbitrary data to the transmitter 
53a through the Internet network 57 without any hindrance by transmitting the datagram to the 
IP address. 
[0139] 

Further, the transmitter 53a enciphers the received random number using the key of 
cryptograph informed in the above S64a to generate a password, and transmits the password to 
the receiver 52a (S67b). On the other hand, the receivers 52a determines whether or not the 
received password is a password, which corresponds to the login name and is enciphered 
using the password informed in the above S64a. When it is the password, which corresponds 
to the login name and is correctly enciphered, the transmitter 53a is acknowledged to be a 
regular party at the other end (S66a). 
[0140] 

The acknowledged transmitter 53a transmits the video data enciphered in the above 
S65b to the receiver 52a by an ftp protocol (S68b). The video data reaches the receiver 52a 
through the Internet network 57, and the receiver 52a receives the enciphered video data 
(S67a). Further, at the completion of transmission, the transmitter 53a disconnects the line 
connection with the provider 56 (S69b). Thus, the communication between the receiver 52a 
and the transmitter 53a through the Internet network 57 is completed. 
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[0141] 

Further, the receiver 52a telephones the transmitter 53a to confirm whether or not the 
line connection between the transmitter 53a and the provider 56 is normally disconnected 
according to a ring tone. To be concrete, the transmitter 53a is set so that when a telephone 
call is received, call-in does not occur until ring tone is sounded predetermined number of 
times such as once or twice. As a result, when the receiver 52a calls up the transmitter 53a, 
ring tone is sounded a predetermined number of times. In the ordinary telephone line 54, the 
ring tone varies with whether or not the called transmitter 53a is connected to the line. 
Accordingly, the receiver 52a may confirm whether or not the line connection between the 
transmitter 53a and the provider 56 is disconnected according to the ring tone. 
[0142] 

For example, when an ordinary ring tone indicating that the line is not busy is 
sounded, the receiver 52a determines that the transmitter 53a is correctly disconnected from 
the Internet network 57. On the other hand, when a tone "a dah dah" indicating that the line 
is busy rings, the receiver 52a determines that the transmitter 53a is now connected to the 
Internet network 57. In this case, the receiver 52a transmits a disconnection command or the 
like to the IP address of the transmitter 53a, which communicated through the Internet 
network 57 a little while ago, thereby designating line disconnection to the transmitter 53a. In 
response to the information of the receiver 52a, the user of the terminal 52b may leave for the 
installation place of the monitor camera 53b to disconnect the line. 
[0143] 

In either case, the parent station 52 may grasp the failure in disconnection at the child 
station 53 to take suitable measures. As a result, the generation of wasteful communication 
cost due to failure in line disconnection can be surely prevented. When the receiver 52a 
stops a telephone call before the predetermined number of times, the telephone charges is free. 
[0144] 

In the S69a, the receiver 52a decodes the received video data and transmits the 
decoded video data to second equipment such as a terminal 52b shown in Fig. 9 by ftp 
protocol. Thus, the video data is displayed on the terminal 52b, and the user of the terminal 
52b may confirm the video of the installation place of the monitor camera 53b. 
[0145] 

As a result, even when the child station 53 is dialed up and connected, the parent 
station 52 may confirm the video from the monitor camera 53b at an arbitrary point of time, 
and when any abnormality is found, such as when parking without permission is found, a 
specified monitor camera 53b may be monitored as a priority. Accordingly, the parking 
space where parking without permission is found is surrounded by a fence or information to 
that effect is given to a security company to take measures corresponding to the abnormality. 
[0146] 

As described above, the communication equipment constituting the Internet network 
57 receives datagram from the neighboring communication equipment regardless of the IP 
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address of the transmitting communication equipment. Accordingly, the receiver 52a may 
receive the video data from a pluraHty of transmitters 53a through the Internet network 57 
when the throughput of the receiver 52a and the communication capacity of the leased line 58 
are within the limits. Further, the receiver 52a may maintain the connection through the 
Internet network 57 and the direct connection through the telephone line 54 at the same time. 
Accordingly, the receiver 52a may dial up to a second transmitter 53a to designate acquisition 
of a video even while the video data is received through the Internet network 57. 
[0147] 

The description of the respective steps deals with the case where the video obtained 
by the monitor camera 53b is transmitted to the receiver 52a through the Internet network 57. 
When it is difficult to transmit data through the Internet network 57, such as when the 
provider 56 is congested, the transmitter 53a may dial up the receiver 52a to transmit a video 
by the direct communication through the telephone line 54. In this case, access to the 
Internet network 57 and encryption are not needed, so that the transmitter 53a can transmit a 
video to the receiver 52a at an earlier time. 
[0148] 

Although the receiver 52a and the transmitter 53a transmit the video data using the 
ftp protocol in the above respective steps, this is not restrictive. If it is a method of 
transmitting the data through the Internet network 57, the video data may be transmitted using 
the other methods such as an electronic mail. According to the ftp protocol, however, it is 
possible to surely confirm whether or not the data is transmitted by both of the receiver 52a 
and the transmitter 53a. Therefore, when data transmission fails, it is possible to take 
suitable measures, such as retransmission of data. 
[0149] 

Further, although the receiver 52a confirms whether or not the line connection of the 
transmitter 53a is disconnected according to a ring tone in the above S68a, this is not 
restrictive. For example, the receiver 52a may dial up to the transmitter 53a to directly 
communicate with each other, thereby confirming whether or not the line connection is 
disconnected. In the case of confirming the disconnection of the line according to a ring tone, 
however, the communication cost is free so that the communication cost can be further 
reduced as compared with the case of direct communication. 
[0150] 

An example of cost in managing the monitor camera system 51 will be simply 
described. In the above monitor camera system 51, since the number plate is confirmed 
according to the video obtained from the monitor camera 53b, after being compressed, a video 
with high precision as much as about 500 kilo-byte per sheet is needed. Accordingly, in the 
case of performing direct communication for the video using ISDN line whose data 
transmission speed is 64 k bps, it takes about 62 sec to transmit one sheet of video. In this 
case, when the parent station 52 and the child station 53 are located in Tokyo and Nagoya, 

respectively, the communication cost is about 40 yen. As a result, supposing that the 

34 



frequency of obtaining a video is one time per hour, about 350,400 yen is needed for one year. 
On calculating the cost in the case of performing direct communication by analog line whose 
transmission speed is 33.6 kbps under the same conditions, as about 120 sec is needed for one 
time transmission, the communication cost is about 120 yen per time and about 700,800 yen is 
needed for one year. In the case of connecting the child station 53 to the Internet network 57 
by a leased line, in recent years, about 400,000 yen is needed for using the leased line for one 
year. 
[0151] 

On the contrary, in the case of communication through the Internet network 7, when 
the provider 6 is within the range of speech communication with the child station 53 at the 
local telephone charge, the time required for one time transmission is within 180 sec, so the 
communication cost per time is 10 yen and it is about 87,600 yen for one year. Further, when 
the charge for the provider 6 is about 60,000 yen for one year, the communication cost per 
year is about 147,600 yen. As a result, in the above monitor camera system 51, the 
communication cost per child station 53 can be remarkably reduced by about 560,000 yen 
(about 79%) as compared with that in the case of direct communication using an ordinary line, 
and by about 200,000 yen (about 57%) as compared with that in the case of ISDN. Further, 
as the precision and number of sheets of video required by the parent station 52 or the 
communication frequency increases, the communication cost becomes relatively lower in the 
monitor camera system 51, On the other hand, as compared with the case where the child 
station 53 is connected by the leased line, the communication cost per child station 53 can be 
reduced by about 250,000 yen (about 63%) per year in the monitor camera system 51. 
[0152] 

The above communication cost is a merely example, so it largely varies with the rate 
system of the communication line used, and the rate system of the provider 6. As described 
above, in the respect of equipment required for communication, the communication cost can 
be easily reduced in the network more than in the communication line. Further, even in the 
case of communication using the network, the communication cost can be easily reduced in 
the dial-up connection more than in the connection using the leased line. Thus, the 
communication cost of the above monitor camera system 51 is often remarkably low as 
compared with both the case where the child station 53 is connected by the leased line and the 
case where the parent station 52 and the child station 53 are directly communicated. 
[0153] 

[Fifth Embodiment] 

The description of the fourth embodiment deals with the case where the parent station 
52 is always connected to the Internet network 57 by the leased line 58. On the contrary, as 
shown in Fig, 12, the description of the present embodiment will deal with the case where a 
parent station 52 is, similarly to the communication equipment 2 shown in Fig. 1, dialed up 
and connected to the Internet network 57 through a provider 55. 
[0154] 
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The receiver 52a of the present embodiment has the same hardware configuration as 
that of the fourth embodiment, so that in communicating with a child station 53, one of two 
ISDN Unes is used to achieve dial-up connection to the provider 55. The other components of 
the monitor camera system 5 1 such as the child station 53 have the same construction as that 
of the fourth embodiment. Therefore, the members having the same functions as those of the 
fourth embodiment are designated by the same reference numerals to omit the description. 
The operation of the parent station 52 and the child station 53 will now be described in detail 
according to the flowchart shown in Fig. 13. 
[0155] 

In the present embodiment, in addition to the steps shown in Fig. 11, both steps S7Ia 
and S72a are provided. In the S71a provided after the S61a, the receiver 52a is dialed up and 
connected to the Internet network 57 through the provider 55 when it is not connected to the 
Internet network 57. Thus, the receiver 52a can obtain its own IP address informed in the 
subsequent S64a. 
[0156] 

The receiver 52a is connected to the ISDN line. Accordingly, in the above S62a, 
while the receiver 52a is still connected to the Internet network 57, it may call a transmitter 
53a using the other line. As a result, the IP address assigned to the receiver 52a in the above 
S71a is assigned to the receiver 52a after the S64b as well. 
[0157] 

On the other hand, in the S72a provided after S67a, the receiver 52a disconnects the 
line connection from the provider 55. Thus, the receiver 52a is disengaged from the Internet 
network 57. 
[0158] 

In the above configuration, the receiver 52a is dialed up and connected to the Internet 
network 57. Accordingly, as compared with the fourth embodiment in which the receiver 
52a is connected by the leased line 58, the communication cost can be further reduced. 
[0159] 

In the above configuration, when the second to fifth conditions that the receiver 52a 
cannot manage the communication start point are selected among the communication start 
conditions informed in the above S64a, sometimes the receiver 52a is not connected to the 
Internet network 57 in transmitting a video by the transmitter 53a. Accordingly, in the case 
of selecting these conditions, the transmitter 53a has to call the receiver 52a using the calling 
method of dial-up connection communication equipment according to the invention. In this 
case, the receiver 52a and the transmitter 53a inform the party at the other end of its own IP 
address using an electronic mail or through a server as shown in the first and second 
embodiments. 
[0160] 

Although the description of the fourth and fifth embodiments deals with the case 
where photographing is designated to the monitor camera of the unmanned parking garage to 
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obtain a photographed video as an application example of a monitor camera system, the 
monitor camera system of the invention is not limited to this, but it may be used in various 
purposes. For example, when the monitor camera is disposed in buildings and warehouses 
possessed in various places all over the country, the management firms may monitor the 
buildings and warehouses from one office as the parent station. Similarly, it may be applied 
to the purpose for monitoring unmanned shops and unmanned convenience store in a drive-in 
from a head office. Further, it may be used when a banking agency manages unmanned shop 
or an electric company manages an unmaimed transformer substation or dam at remote places 
from a head office. Further, when the monitor camera is disposed in a delivery place, the 
condition of the delivery place can be known at the head office of a device maker, so that the 
monitor camera can be made useful for remote maintenance for delivered devices. When the 
unmanned cameras are disposed in volcanoes of various places, the volcanic activities of these 
may be monitored from the Research Laboratories of the Universities. The monitor cameras 
are disposed in the first-food shops, restaurants and convenience chain stores and the data 
obtained by photographing the respective interiors of the stores are transmitted to the head 
office, whereby various market information pieces such as customer attendance, the number of 
customers, constitution, age group or seated places by each time zone, can be acquired at the 
head office. 
[0161] 

In either case, it is not necessary to dispatch a monitoring staff member, so that the 
labor costs can be reduced. In addition, the monitor data can be transmitted through a 
network such as the Internet so that the communication cost can be remarkably reduced as 
compared with the case of using the communication line such as a telephone line. Further, 
since the monitor camera is called by the communication line, the parent station may 
designate the monitor camera to acquire a video at a desired point of time. As a result of 
these, it is possible to achieve the monitor camera system, which may acquire a video at an 
arbitrary point of time at a little budget. 
[0162] 

Although the description of the fourth and fifth embodiments deals with the case 
where a controlled system of the child station 53 is the monitor camera 53b, this is not 
restrictive. The invention may be applied to the monitor control system in which various 
pieces of equipment are controlled systems such as the case where the child station 53 
transmits the data acquired using various sensors to the parent station 52, or the case where the 
child station 53 controls a motor and a pump according to the designation of the parent station 
52. However, when the amount of data transmitted is large as in the case where the monitor 
camera 53b transmits the acquired video, the time required for communication is long so that 
when the data is transmitted by direct communication using the communication line, the 
communication cost rises sharply. Therefore, the effect in applying the invention to the 
monitor camera system 5 1 especially becomes larger. 
[0163] 
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As shown in the first to fifth embodiments, respectively, the calling method of dial-up 
connection communication equipment is the calling method applied to the communication 
system in which the calling communication equipment and called communication equipment 
are respectively connected to the telephone line, and at least the called communication 
equipment is dialed up and connected to the network such as the Internet network and 
personal computer communications through the telephone line, and it is characterized in that 
before communication through the network, the calling communication equipment transmits a 
connection request to the called communication equipment using the telephone line. 
[0164] 

Thus, even when the called communication equipment is not connected to the 
network, in communication through the network, the called communication equipment can be 
connected to the network. Accordingly, both of communication equipment may surely start 
the communication in a desired timing. Thus, as compared with the prior art, the quick 
responsiveness of the called communication equipment can be improved to achieve real-time 
communication. 
[0165] 

Further, at least the called communication equipment is dialed up and connected to 
the network. Therefore, the cost in communication through the network can be remarkably 
reduced as compared with the case of connection to the network through the leased line and 
the case of direct communication through the telephone line. Especially, in the case where 
there is a long way between the places for installing both of communication equipment as in 
the foreign countries or the like, the cost in the case of direct communication through the 
telephone line is very high, so the effect of the invention is great. 
[0166] 

Although the description of the respective embodiments deals with the case where 
both of communication equipment are dialed up and connected, this is not restrictive. As in 
the fourth embodiment, for example, when at least the called communication equipment is the 
dial-up connected communication system, the same effect as those of the first to fifth 
embodiments can be obtained. 
[0167] 

Although the calling communication equipment informs a connection request by the 
telephone line in the above respective embodiments, this is not restrictive. The other 
communication lines such as a harbor radio may be used. When the equipment can inform a 
connection request to the called end, the same effect as those of the respective embodiments 
can be obtained. 
[0168] 

Although the description of the respective embodiments deals with the case where the 
calling communication equipment calls one piece of communication equipment, this is not 
restrictive, but two or more pieces of communication equipment may be called. Similarly to 
the case of calling one piece of communication equipment, two or more pieces of 
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communication equipment are called in order by the telephone line, whereby a number of 
pieces of communication equipment can communicate at the same time on the network. In 
this case, the user of the calling communication equipment is a convener of a conference. In 
this case, network conferencing software enabling two or more pieces of communication 
equipment to communicate at the same time is needed, but generally this type of product has 
been already used. 
[0169] 

Although the communication equipment of each embodiment enciphers at least part 
of data transmitted by the network such as the user name and the communication contents, this 
is not restrictive. In communication through the network, the data may be transmitted still in 
the plaintext without enciphering. 
[0170] 

In the case of transmitting the data still in the plaintext, however, there is the risk that 
the data transmitted through the network is tapped or altered. Especially, in the case of using 
the Internet network as the network, the transmitting communication equipment and the 
receiving communication equipment cannot specify a data transmission channel. 
Consequently, wiretapping is easy so that the risk of communication jamming is high. 
[0171] 

On the contrary, in the above respective embodiments, in transmitting the data 
through the network, at least part of data is enciphered by various keys of cryptograph such as 
a public key of the party at the other end and a common key of cryptograph. Thus, at least 
part of the data can be concealed from a third party, which is not a regular communication 
party, so that the security to communication jamming can be improved. 
[0172] 

As the data to be enciphered, cited are the communication content itself, and user 
names and addresses of both communication equipment. As the amount of data to be 
enciphered increase, the load of both communication equipment increase, so only part of data 
may be enciphered in consideration of significance of communication. Generally, when the 
user name and address are heard by a third party, the significance of the communication 
content is easily estimated. Accordingly, as shown in the first and second embodiments, in 
the case of transmitting the user name and address prior to the communication of an image and 
a voice, especially preferably these are enciphered. Thus, the security to communication 
jamming can be improved without much increase in load of both of communication 
equipment. 
[0173] 

As a method in which each communication equipment obtains a key of cryptograph, 
various methods are considered. The key of cryptograph may be previously informed to the 
party at the other end by the other communication means such as by mail, and stored in 
storage means of each communication equipment such as the flash memory 11 shown in Fig. 2. 
In this case, however, the user of each of communication equipment has to set the key of 
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cryptograph informed from the party at the other end to each of communication equipment 
prior to communication. Since the key of cryptograph is provided for every communication 
equipment, as the communication party at the other end is increased in number, the time and 
trouble for setting is increased. Further, the key of cryptograph should be changed at need to 
improve the security to communication jamming. Accordingly, the user of each of 
communication equipment has to inform a new key of cryptograph to all of the parties at the 
other end every time its own key of cryptograph is changed. 
[0174] 

On the contrary, according to the above respective embodiments, the key of 
cryptograph is informed through the communication line at the time of causing a connection 
request. When the key of cryptograph includes a public key and a privacy key, the public 
keys are exchanged through the communication line. On the other hand, in the case of using 
the common public key, it will be sufficient that the communication equipment at one end 
informs it to the other communication equipment. In this configuration, the key of 
cryptograph is informed at every connection request, so that even when the key of cryptograph 
is changed from that in the preceding communication, correction is easy. Accordingly, the 
key of cryptograph can be easily changed at every connection request, so that the security to 
communication jamming can be further improved. In addition, both notification of a 
connection request and sending of a key of cryptograph are performed in a batch using the 
telephone line. Thus, as compared with the case of individually performing both of them, the 
time and trouble for connecting the telephone line can be reduced. 
[0175] 

Further, the key of cryptograph and the enciphered data are transmitted by separate 
communication means. Accordingly, when a third party attempts to cause communication 
jamming, it is necessary to tap both of communications, so that the security to communication 
jamming can be more improved as compared with the case of transmitting the key of 
cryptograph and the data by single communication means. As the communication line, it is 
preferable to use the communication line comparatively hard to hear such as the telephone line 
for preventing wiretapping of the key of cryptograph. 
[0176] 

In the case where both of communication equipment communicate with each other 
through a server provided on the network as in the second embodiment, in addition to the 
above, it is necessary that both of communication equipment register the identifications in the 
server, and both of communication equipment inform the identification of the party at the 
other end to the server to select the communication party at the other end. 
[0177] 

In this case, the identification registered in the server is open to the public, so that 
when the user name is registered intact, there is the risk of lowering the security to 
communication jamming. Further, it takes time and trouble to select a desired identification 
among the identifications registered in the server. In this case, it will be sufficient that the 
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above public key is used to encipher the user name and register it in the server. Thus, the 

user name can be concealed from a third party. 

[0178] 

In the configuration where the server is provided as in the second embodiment, the 
cost for separately providing the server and maintenance cost are needed. Further, when the 
server is congested, there is the risk of disabling both of communication equipment from 
communicating. 
[0179] 

On the contrary, the first embodiment provides a method in which both of 
communication equipment can directly communicate with each other through the network 
differently from the second embodiment. To be concrete, the method includes a process in 
which in dial-up connection, the called communication equipment acquires its own address, 
and transmits it to the calling communication equipment by an electronic mail. Thus, 
differently from the second embodiment, both of communication equipment can communicate 
through the network without especially providing a server. As a result, the cost required for 
communication can be further reduced. Further, both of communication equipment can 
surely communicate regardless of congestion of the server. 
[0180] 

When the communication through the network is ended, the dial-up connection 
communication equipment is disconnected from the network. In this case, when the dial-up 
connection communication equipment fails in line disconnection from the network, the dial-up 
connection communication equipment is continuously connected to the network, so that the 
communication cost rises sharply as undesired. Especially, when a user is absent in the 
periphery of the dial-up connection communication equipment, for example, when the dial-up 
connection communication equipment is the child station of the monitor control system, 
failure in line disconnection is hardly grasped. Consequently, when failure in line 
disconnection occurs, the period of time the dial-up connection communication equipment is 
connected to the network as undesired is apt to be long so that there is a large risk of 
increasing the wasteful communication cost. 
[0181] 

On the contrary, as in the fourth and fifth embodiments, the calling communication 
equipment calls the dial-up connection communication equipment through the communication 
line after the end of communication through the network to confirm whether or not the dial-up 
connection is normally disconnected. As a result, the wasteful communication cost due to 
failure in line disconnection can be reduced. 
[0182] 

As one example of a communication system to which the calling method of dial-up 
connection communication equipment according to the invention is applied, the description of 
the first to third embodiments deal with the Internet telephone system in which a video and a 
voice are transmitted, and the description of the fourth and fifth embodiments deals with the 
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supervisory control system such as the monitor camera system. This is, however, not 
restrictive. The Internet VPN (Virtual Private Network) is constructed and widely applied in 
the case of transmitting and receiving arbitrary data. 
[0183] 

By using the calling method of the dial-up connection communication equipment, the 
communication can be started in a desired timing, and also the communication system, which 
may reduce the communication cost can be constructed, so that when the quick responsiveness 
is strongly demanded as in the Internet telephone system and the supervisory control system, 
especially it is preferable. 
[0184] 

To be concrete, in the supervisory control system, generally the child station is 
installed in a place remote from the parent station, and the parent station supervises and 
control a number of child stations. Consequently, the cost in communication between the 
parent station and the child stations is apt to increase, so the reduction of the communication 
cost is strongly demanded. On the other hand, in the supervisory control system, a delay of 
designation is directly connected with escalation of an accident, so that the child station has to 
immediately respond to designation of the parent station. Consequently, when the child 
station communicates with the parent station only through the dialed-up and connected 
network, the child station cannot respond to the designation of the parent station, resulting in 
the risk of escalating an accident. As a result of these, in the supervisory control system, it is 
strongly requested to reduce the communication cost while maintaining the quick 
responsiveness of the child station to the designation of the parent station. Therefore, when 
the parent station calls the child station, the application of the calling method of the dial-up 
connection communication equipment according to the invention is especially effective. 
[0185] 

[Advantage of the Invention] 

According to the invention of claim 1, the calling method of the dial-up connection 
communication equipment, as described above, includes: a first process in which the calling 
communication equipment transmits a connection request to the dial-up connection 
communication equipment by the communication line provided separately from the network 
and capable of calling the dial-up connection communication equipment; a second process in 
which the dial-up connection communication equipment receiving the connection request is 
connected to the network by dial-up; and a third process in which the calling communication 
equipment and the dial-up connection communication equipment communicate with each 
other through the network. 
[0186] 

In the above constitution, even when the dial-up connection communication 
equipment is not connected to the network, in communication in the third process, the dial-up 
connection communication equipment can be connected to the network. Therefore, the 
invention produces the effect of surely starting the communication in a desired timing and 
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achieving real-time communication in the dial-up connection communication equipment, 

which may communicate at a low rate. 

[0187] 

According to the invention of claim 2, in the calling method of the dial-up connection 
communication equipment, as described above, in the constitution of the invention described 
in claim 1, the third process includes: an encipher process in which the transmitting 
communication equipment between the calling communication equipment and the dial-up 
connection communication equipment enciphers and transmits at least part of the data 
transmitted in the third process; and a decoding process in which the receiving communication 
equipment decodes the enciphered data. 
[0188] 

In the above constitution, at least part of the communication content is concealed 
from a third party other than the calling communication equipment and the dial-up connection 
communication equipment by encryption. As a result, the invention produces the effect of 
improving the security to communication jamming as compared with the case of transmitting 
the communication content still in a plaintext without enciphering. 
[0189] 

According to the invention of claim 3, in the calling method of the dial-up connection 
communication equipment, in the constitution of the invention described in claim 2, the first 
process includes: a process in which the calling communication equipment or the dial-up 
connection communication equipment informs the party at the other end of a key of 
cryptograph used in encipher. 
[0190] 

In the above constitution, both notification of a connection request and sending of a 
key of cryptograph are performed in a batch. Thus, the invention produces the effect of 
transmitting the key of cryptograph at every connection without any increase in time and 
trouble for connecting the communication line, and reducing the time and trouble when the 
key of cryptograph is changed. 
[0191] 

Further, the key of cryptograph and the enciphered data are transmitted by separate 
communication means. As a result, the effect of further improving the security to 
communication jamming such as wiretapping and alteration of data is also produced. 
[0192] 

According to the invention of claim 4, in the calling method of the dial-up connection 
communication equipment, as described above, in the constitution of the invention described 
in claim 1, 2 or 3, the third process includes: a process in which both of the above 
communication equipment inform the sever of their own identifications; a process in which 
both of the above communication equipment inform the server of the identification of the 
party at the other end to select the communication equipment of the party at the other end; and 
a process in which the server relays the communication between the selected communication 

43 



equipment. 
[0193] 

Therefore, the invention produces the effect that both of communication equipment 
may surely start the communication in a desired timing through the server provided on the 
network to achieve real-time communication. 
[0194] 

According to the invention of claim 5, in the calling method of the dial-up connection 
communication equipment, as described above, in the constitution of the invention described 
in claim 1, 2 or 3, the third process includes: a process in which the dial-up connection 
communication equipment obtains its own address in the current connection; a process in 
which the dial-up connection conununication equipment informs the calling communication 
equipment of its own address by an electronic mail; and a process in which the calling 
communication equipment and the dial-up connection communication equipment specify the 
party at the other end by mutual addresses to communicate with each other. 
[0195] 

Therefore, both of communication equipment may communicate through the network 
without especially providing the server as in the constitution of claim 4. As a result, in 
addition to the effect of the invention described in claim 4, the invention produces the effect of 
further reducing the cost required for communication and surely performing communication 
regardless of congestion of the server. 
[0196] 

According to the invention of claim 6, as described above, in the constitution of the 
invention described in claim 1, 2, 3, 4 or 5, the calling method of the dial-up connection 
communication equipment further includes: a fourth process in which the calling 
communication equipment directly calls the dial-up connection communication equipment by 
the communication line to confirm whether or not the dial-up connection communication 
equipment normally disconnects the line from the communication line, after the third process. 
[0197] 

Therefore, the invention produces the effect that the calling communication 
equipment can surely recognize failure in line disconnection of the dial-up connection 
communication equipment to surely prevent the generation of wasteful communication cost 
due to failure in line disconnection. 
[0198] 

According to the invention of claim 7, the supervisory control system is, as described 
above, configured so that the parent station includes: the parent station communication means 
for calling the child station through a ring enable communication line to transmit a connection 
request, and then communicating with the child station through a network provided separately 
from the communication line, and the child station includes: the child station communication 
means connected to the network by dialing up it on receiving the connection request through 
the communication line to communicate with the parent station through the network. 
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[0199] 

In the above constitution, after the parent station communication means calls the 
child station using a ring enable communication line, the child station communication means 
is connected to the network by dial-up connection which enables communication at a low rate 
to transmit and receive the data through the network. As a result, the invention produces the 
effect of achieving the supervisory control system, which may remarkably reduce the 
communication cost between the child station and the parent station, while the child station 
can irmnediately respond to the designation of the parent station. 
[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a block diagram showing the configuration of the principal part of the whole 
communication system according to one embodiment of the invention. 

[Fig. 2] Fig. 2 is a block diagram showing the configuration of the principal part of a 
connector provided on the calling and called communication equipment of the above 
communication system. 

[Fig. 3] Fig. 3 is a block diagram showing the connecting relationship of communication 
equipment according to one embodiment of the invention. 

[Fig. 4] Fig. 4 is a flowchart showing the operation of both of calling and called 

communication equipment in calling in the above communication system. 

[Fig. 5] Fig. 5 is a block diagram showing the configuration of principal part of the whole 

communication system according to another embodiment of the invention. 

[Fig. 6] Fig. 6 is a flowchart showing the operation of both the calling end and the called end 

in calling in the above communication system. 

[Fig. 7] Fig. 7 is a block diagram showing the configuration of the principal part of the whole 
communication system according to still another embodiment of the invention. 
[Fig. 8] Fig. 8 is a flowchart showing the operation of both the calling end and the called end 
in calling in the communication system. 

[Fig. 9] Fig. 9 is a block diagram showing the configuration of the principal part of a 
supervisory control system according to still another embodiment of the invention. 
[Fig. 10] Fig. 10 is a block diagram showing the configuration of the principal part of 

a receiver in the above supervisory control system. 

[Fig. ll]Fig. 11 is a flowchart showing the operation when the parent station calls the child 
station in the above supervisory control system. 

[Fig, 12] Fig. 12 is a block diagram showing the configuration of the principal part of 

a supervisory control system according to still another embodiment. 

[Fig. 13] Fig. 13 is a flowchart showing the operation when the parent station calls the 

child station in the supervisory control system. 
[Description of the Reference Numerals and Signs] 

2, 22, 32, 42: communication equipment 

3, 33, 43: communication equipment (dial-up connection communication equipment) 

4, 34, 44, 54: telephone line (communication line) 
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7, 37, 57: Internet network (network) 
38: server 

48, 58: line (network) 

52: parent station (communication equipment) 

52a: receiver (parent station communication means) 

53: child station (dial-up coimection communication equipment) 

53a: transmitter (child station communication means) 
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FIG. 1: 
U.S.A 
JAPAN 

2a: CONNECTOR 

3a: CONNECTOR 

4: TELEPHONE LINE 

5, 6: PROVIDER 

7: INTERNET NETWORK 

FIG 2: 

TO TELEPHONE SET 
TO COMPUTER 
4: TELEPHONE LINE 
11: FLASH MEMORY 
12: INTERFACE PART 
13: COMMUNICATING IC 

16: STATUS DISPLAY LIQUID CRYSTAL PANEL 
FIG 3: 

4: TELEPHONE LINE 
22a: CONNECTOR 

FIG 4: 

- PROCESSING OF COMMUNICATION EQUIPMENT 2 
START 

SI a: CALL THE COMMUNICATION EQUIPMENT 3 ON THE PHONE. 

S2a: TRANSMIT PASSWORD, ELECTRONIC MAIL ADDRESS AND PUBLIC KEY OF 

COMMUNICATION EQUIPMENT 2. 

S3a: RECEIVE MESSAGE OF THE PARTY AT THE OTHER END. 
S4a: DISCONNECT THE PHONE. 
S5a: DIAL-UP CONNECTION 

S6a: START NETWORK CONFERENCING SOFTWARE. 
S7a: ACQUIRE ITS OWN IP ADDRESS. 

S8a: TRANSMIT ELECTRONIC MAIL IN WHICH ITS OWN IP ADDRESS IS 
ENCIPHERED. 

S9a: DECODE IP ADDRESS OF THE PARTY AT THE OTHER END. 

SlOa: NETWORK CONFERENCE 

SI la: DISCONNECT DIAL-UP CONNECTION. 

END 
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- PROCESSING OF COMMUNICATION EQUIPMENT 3 
Sib: RECEIVE WAIT, ON 

S2b: RESPONSE ON THE PHONE. 

S3b: THE PARTY AT THE OTHER END IS VERIFIED? 

S4b: CONNECT THE TELEPHONE SET. 

S5b: TRANSMIT A CONNECT ENABLE MESSAGE, AND PUBLIC KEY AND 
ELECTRONIC MAIL ADDRESS OF COMMUNICATION EQUIPMENT 3. 
S6b: DISCONNECT THE PHONE. 
S7b: DIAL-UP CONNECTION 

S8b: START NETWORK CONFERENCING SOFTWARE. 
S9b: 

ACQUIRE ITS OWN IP ADDRESS. 

SlOb: TRANSMIT ELECTRONIC MAIL IN WHICH ITS OWN IP ADDRESS IS 
ENCIPHERED. 

SI lb: DECODE IP ADDRESS OF THE PARTY AT THE OTHER END. 

S12b: NETWORK CONFERENCE 

SI 3b: DISCONNECT DIAL-UP CONNECTION. 

FIG. 5: 
U.S.A. 
JAPAN 

32a: CONNECTOR 

33a: CONNECTOR 

34: TELEPHONE LINE 

35, 36: PROVIDER 

37: INTERNET NETWORK 

38: SERVER 

FIG. 6: 

- PROCESSING OF COMMUNICATION EQUIPMENT 32 
START 

S21a: CALL THE COMMUNICATION EQUIPMENT 33 ON THE PHONE. 

S22a: TRANSMIT PASSWORD AND PUBLIC KEY OF COMMUNICATION EQUIPMENT 

32. 

S23a: RECEIVE MESSAGE OF THE PARTY AT THE OTHER END. 
S24a: DISCONNECT THE PHONE. 
S25a: DIAL-UP CONNECTION 

S26a: START NETWORK CONFERENCING SOFTWARE. 
S27a: ACQUIRE ITS OWN IP ADDRESS. 

S28a: ENCIPHER ITS OWN IDENTIFICATION AND REGISTER IT IN SERVER. 



S29a: SELECT THE IDENTIFICATION OF THE PARTY AT THE OTHER END. 

S30a: NETWORK CONFERENCE 

S31a: DISCONNECT DIAL-UP CONNECTION. 

END 

- PROCESSING OF COMMUNICATION EQUIPMENT 33 
S21b: RECEIVE WAIT, ON 

S22b: RESPONSE ON THE PHONE. 

S23b: THE PARTY AT THE OTHER END IS VERIFIED? 

S24b: CONNECT THE TELEPHONE SET. 

S25b: TRANSMIT A CONNECT ENABLE MESSAGE, AND PUBLIC KEY OF 
COMMUNICATION EQUIPMENT 33. 
S26b: DISCONNECT THE PHONE. 
S27b: DIAL-UP CONNECTION 

S28b: START NETWORK CONFERENCING SOFTWARE. 
S29b: ACQUIRE ITS OWN IP ADDRESS. 

S30b: ENCIPHER ITS OWN IDENTIFICATION AND REGISTER IT IN SERVER. 
S3 lb: SELECT THE IDENTIFICATION OF THE PARTY AT THE OTHER END. 
S32b: NETWORK CONFERENCE 
S33b: DISCONNECT DIAL-UP CONNECTION. 

FIG. 7: 
U.S.A 
JAPAN 

42a, 43 a: CONNECTOR 
44: TELEPHONE LINE 
45, 46: ACCESS POINT 

47: PERSONAL COMPUTER COMMUNICATIONS SERVER 
FIG. 8: 

- PROCESSING OF COMMUNICATION EQUIPMENT 42 
START 

S41a: CALL THE COMMUNICATION EQUIPMENT 43 ON THE PHONE. 

S22a: TRANSMIT PASSWORD AND PUBLIC KEY OF COMMUNICATION EQUIPMENT 

42. 

S43a: RECEIVE MESSAGE OF THE PARTY AT THE OTHER END. 
S44a: DISCONNECT THE PHONE. 
S45a: DIAL-UP CONNECTION 

S46a: START NETWORK CONFERENCING SOFTWARE. 

S47a: ENCIPHER THE COMMUNICATION CONTENT BY NETWORK 
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CONFERENCING SOFTWARE AND COMMUNICATE. 
S48a: DISCONNECT DIAL-UP CONNECTION. 
END 

- PROCESSING OF COMMUNICATION EQUIPMENT 43 
S41b: RECEIVE WAIT, ON 

S42b: RESPONSE ON THE PHONE. 

S43b: THE PARTY AT THE OTHER END IS VERIFIED? 

S44b: CONNECT THE TELEPHONE SET. 

S45b: TRANSMIT A CONNECT ENABLE MESSAGE, AND PUBLIC KEY OF 
COMMUNICATION EQUIPMENT 43. 
S46b: DISCONNECT THE PHONE. 
S47b: DIAL-UP CONNECTION 

S48b: START NETWORK CONFERENCING SOFTWARE. 

S49b: ENCIPHER THE COMMUNICATION CONTENT BY NETWORK 
CONFERENCING SOFTWARE AND COMMUNICATE. 
S50b: DISCONNECT DIAL-UP CONNECTION. 

FIG. 9: 

52a: RECEIVER 

53a: TRANSMITTER 

54: TELEPHONE LINE 

56: PROVIDER 

57: INTERNET NETWORK 

FIG. 10: 

TO ISDN LINE THROUGH DSU. 

TO COMPUTER. 

11: FLASH MEMORY 

12: INTERFACE PART 

13: S/T POINT I/F 

16: STATUS DISPLAY LIQUID CRYSTAL PANEL 
FIG. 11: 

- PROCESSING OF PARENT STATION 
START 

S61a: CAUSE A RECEIVE REQUEST. 

S62a: CALL TRANSMITTER ON THE PHONE. 

S63a: INFORM PASSWORD. 

S64a: INFORM COMMUNICATION PARAMETER. 
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S65a: TRANSMIT RANDOM NUMBER TO TRANSMITTER ON LOGIN NAME INPUT 
SCREEN. 

S66a: ACKNOWLEDGE TRANSMITTER BY PASSWORD. 
S67a: RECEIVE ENCIPHERED VIDEO DATA. 

S68a: CALL TRANSMITTER ON THE PHONE, AND CONFIRM LINE 
DISCONNECTION ACCORDING TO RING TONE. 
S69a: DECODE VIDEO DATA. 
END 

-PROCESSING OF CHILD STATION 
S61b: RESPONSE ON THE PHONE. 

S62b: VERIFY PASSWORD, AND TRANSMIT RESPONSE MESSAGE. 

S63b: RECEIVE COMMUNICATION PARAMETER AND DISCONNECT THE PHONE. 

S64b: WAIT FOR COMMUNICATION START CONDITION. 

S65b: ACQUIRE A VIDEO, ENCIPHER AND DIAL-UP CONNECTION. 

S66b: ftp CONNECTION REQUEST TO RECEIVER. 

S67b: TRANSMIT PASSWORD CREATED BY ENCIPHERING RANDOM NUMBER TO 
RECEIVER. 

S68b: TRANSMIT ENCIPHERED VIDEO DATA. 
S69b: DISCONNECT DIAL-UP CONNECTION. 
END 

FIG. 12: 

52a: RECEIVER 

53, 53a: TRANSMITTER 

54: TELEPHONE LINE 

55, 56: PROVIDER 

57: INTERNET NETWORK 

FIG. 13: 

- PROCESSING OF PARENT STATION 
START 

S61a: CAUSE A RECEIVE REQUEST. 
S71a: DIAL-UP CONNECTION 
S62a: CALL TRANSMITTER ON THE PHONE. 
S63a: INFORM PASSWORD. 

S64a: INFORM COMMUNICATION PARAMETER. 

S65a: TRANSMIT RANDOM NUMBER TO TRANSMITTER ON LOGIN NAME INPUT 
SCREEN. 

S66a: ACKNOWLEDGE TRANSMITTER BY PASSWORD. 
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S67a: RECEIVE ENCIPHERED VIDEO DATA. 
72a: DISCONNECT DIAL-UP CONNECTION. 

S68a: CALL TRANSMITTER ON THE PHONE, AND CONFIRM LINE 
DISCONNECTION ACCORDING TO RING TONE. 
S69a: DECODE VIDEO DATA. 
END 

-PROCESSING OF CHILD STATION 
S61b: RESPONSE ON THE PHONE. 

S62b: VERIFY PASSWORD, AND TRANSMIT RESPONSE MESSAGE. 

S63b: RECEIVE COMMUNICATION PARAMETER AND DISCONNECT THE PHONE. 

S64b: WAIT FOR COMMUNICATION START CONDITION. 

S65b: ACQUIRE A VIDEO, ENCIPHER AND DIAL-UP CONNECTION. 

S66b: ftp CONNECTION REQUEST TO RECEIVER. 

S67b: TRANSMIT PASSWORD CREATED BY ENCIPHERING RANDOM NUMBER TO 
RECEIVER. 

S68b: TRANSMIT ENCIPHERED VIDEO DATA. 
S69b: DISCONNECT DIAL-UP CONNECTION. 
END 
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±m^^y hu-'^ timKm^f^tu ±m^^^T)vry 

y h 7- ^-N^vr ;i/r y ymkt^m 2 xn t . 
)\^7 y m^ii{iKi:^Wf -r §ig 3 x^^^#^r 

t :^vr ;vr y ywm\m^t(DfmM\m^mt^ 
Xum^xmt. X{ZWM\rmmt\ ^^^m-im^ 

3 tmrn^^rii^r y y'w^mmmm(onu\^ L7^& 

±iBS3x^Mii:. ^^-^r)\yryym^M\mmt\ im 

\u=f?^ -McX':>x. 7;br y yimm\m&. 

w^immmmmts^m^^rjx^ryyimmmm^ 
f)\ rix^(r)7 Yvy.\z^^n\\^^^wzLxm\?.t^xn 
t^^^h.xh^^ctmwmt^^m-mw. 1 . 2 mz\^3 



&m^:^^m^xim^^h.x\.^^ctmmh^um 

IMK 2. 3. A^fz\t5mm^''<7)V7yy'm%)m 

m\am^nfc^~^y vy-'^u^xxm^mtmmt^ 

mt-DfzWX. Xm^y VV-'7\c^^^7)\^7yyim 

Lx. mm^-yvv-mmmmMm\m^i'^ 
m\^^Wk\mx\.^^ct^wmt^^mwm'y7sy' 

[0001] 

7yywm.\L^-yx. -^y^-^^yvm\^mm^mm 

7)\^7yymm\mmm'(si\^Li5}^. ^^xs. 
'^m^-^Tzmwrniyy^'ri^icm^^^^x^^o 
[0002] 

Tti. iiSfStc^VioT. ^>^y F7-^fflimMJi:W 

mt(omx::i:^^'7i^By mmmsmiw^y.) &mb 

ifli/XT^ATIi. Msm^Mt^?.. n;t^>^i^3>^0?iVl 
[0 0 0 3] -7^. ifi^Trti:. ir/t^iM^i: LT. 
m^. y'-^n&fj^(r):k^^mK^m-DX7-^ '7^'7 

7FUX (1 PTFux) m^M^nxi^^o f-^f 
T. ^y^-%yvm<^'%^\i. x-^^a fflfis#rBi) 

JciSCrcri^i*^. $>^l^(i:. l¥ffi4i:\ m)l^^)JPJf?i1 
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^m^l 0—1 5 5 0 4 0 



[0 0 0 4] ±m-fy^-^^y hPti:. 
;l/ ^ Y A^W^iifri J- 1 mi f] ^ tin ^ 

[0 0 0 5] tc:5x\ ±m-fy^-^~^yymic^mm 

-fy^-^^-jhmt^nmmmt^yjmx^^o c(Di§ 
-fy^-^^yhmicmmhi^nx^'^fz^. ymn 

[0 0 0 6] -7^. 3?Vr;vr^y7^M^ti:. -fy^-^- 
y hmicmmLfzi^t^ic. mmmmt-fy^-^^y h 
mt^mmt^iomx^^o ^y^-^-yhm^o-^mhc 

O^T^o CtUcJ:D. ^^moffli^§§re1-^ I PT Kl^ 

(D^m^m^WMt^^sE Lx. m'??^-}vmmm^ 

[0 0 0 7] 

mmtm-^f^^^t>^^mmcmj^x^rj:i^, ^ 
m^icto^-^x. mmMoyMim&^y^-^-^y hmic 
mmtnxi-^nii. ^mMommmmii. mmmm 
x^^f3\ ^vx^sh^m^ia^. ^mmmmiii. mmx 

mn<DmmtmmicmmLj;:^ tLxi^^m^'p. ^^f 



[0 0 0 8] ctorBmj;. -fy^-^^yhmicm 

\:x^-y hy-'7KmMir^t§'Bxmim^^^i^\ 
[0 0 0 9] um^l^. ^y^-^^y hH^tS^t^^ 

PT F^X^^E^iLTl^^^^^^:^^fe^o ^C5*\ 

r;U7^y7°@^7affi-?ii. ^iiliKcoi ptfux 
\t. ^n^n(oy'x2;%4 ^^tmltt^^x\^^^L^n^s 

mmm \ Pr FUX^^i6ffigLT4o< 
[0 0 10] ^cx\ wmt. ccorn1M^M^r^/c^ 

r FUX^^-^^t-/^^IS^brl^i>o CcOii^. KM 

-(y^-^-^yvmicmtiLTcm. ±Me^"^^ 

-/\(r) I PT FUX^}MaiL/cx-^^^^^A7b=^tg^cOii 

imm^&^ti^(ox\ nmimm^. m\^(di ft 

[0 0 11] ^C5^\ ^-/^^IStt/c±i^tCti:. -9-- 
[0 0 12] ^/t. -9--/^^^ML/chLT^>. m^(D 

mmmm^^^y hy-^Kmm^nx\^^mfnii. mm 
^rmx^^si^^t^^ommm. imt txmmnx 

[0 0 13] :^mm^. ±m(Dmm}^.^^^xrj:^nrc 
^(Dx^o. }MiM(Dmim&^-yhy 
-^ic ^-fTiir y yimk^nxh^^^i^^i^. ^m^if; 
mm(^MjZ4±^\^±x^^mmmmo:^^r}t^Ly3m^m 

[0 0 14] 
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[0 0 15] ^^t3^. ±ulH^^^y h7-^t:(i:y]'JtCMStt 

[0 0 16] ±m^^yhy-^tLxix. 

[0 0 17] -i^tc. m^^^tfi^'^^s^'^-y hy-^ 

[0 0 18] ±E+i^T^fd:. m-morMmmmt^^^r 
)vryy'mmmimmtmmimmt\ ^^^vy-^ 

7 y y'mmim'M^w^jvm^B.^ c tuc x o . 

^Vr;^7^y7"^^^MiK;6^^^^y h7-^tcg|^^n 

^ . ^0 iifipJt^^ 7;V7 y 7W^iifiK 

[0 0 19] ^/c. iMr^2i?)f|0^tc{^^^V7;l/7^y 
7"^^}i{tmcO[^a^aiL73-r£ti:. tmm 1 fB«^tO?gP^ 

co«jc^^>r. ±iBii3xgji:. ±m^mm<^mm^ 
^-3^mmtLxmmr^mm:mt. mmmm 
[0 0 2 0] 0i^fb-r^P^fc{^ffl*r^7^?iii:. 0i 



[0 0 2 1] :7^^y hy-^^frLxmmr^m^. i^^ 
'f-^(Di^imu^x^^j:i'rz^. Mb(o 

[0022] tC^fo\ XIE«Tti:. mim^(Do 
Kaj;tf^V7;b7^y7^1tMMHmsa^£?:*I^X#;^?^ 

[0 0 2 3] ^^5. Bf^lb-r^-r^-^ti:. l^iJx.tf. Mf 
\Hm^(Om. WiiKt0^ffi#^fe^(/Hi:7FUX 

-iStC. Mffl#^^7Fl^X^H^^IgX^tCfMf. 
F X ^ ^mmt ^ if^tC ti:. C 1 1 6 &^mtt ^ C 

[0 0 2 4] ^^K. ;i,'jA]<iA3 05P;itcf^^^V7;l/7 
^y7^^M}l{iKOWdBL7aiiti:. iMii2tHicc?^^ 

0^i?^«tci3t^T. ±mmij:mx. ^AmM(Dmimm 

fe^VHi:^V77l/7^y7^it^ji{iK;^\ Bi^fbcO^tc 
ffiJIJ^n^BgfM^ll^fcilS^Ot-^Xf^l^l^A.T^-^u 

tmmtLx^^^o 

[0 0 2 5] ^4^. m^it<Dmc{L^mm^imr^^M 
n^o ^fz. t^m(D^mm^m^^xmmtr^^§^. ^ 

[0 0 2 6] ±IH«Tti;. mhc^MmK^^M^M^l] 

^^(ox\ tfimmmLfct^ m^m^^w^Lfcm^x 
feoT^.. n^^m^s<. mMmmmix. mmtbrcy" 
-^-^m-^x^^o huKX. minmtmm^'X. mmm 

Lfzf^^^^x. m^^mmicn'^m^^cit^x. mm 
mm&mr^^rBwmnx t 
[0 0 2 7] ^btc. mf^iL mm^sEic^^x. Brv} 
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[0 0 2 9] -7a. iMr|4(7)MP^tCf^^^V7;l/r^y 

[0 0 3 0] ±m'^^yhv~^tLXix. 

m2^i,ini:3T-0i^{[:-r?.^. mmLfcf-^tL 

[0 0 3 1] i:tH«Tti. tmm 1 ^iwjiitc. ^vr 
;vr >y 7°^g|^3i{i^i§§;6^^ ^oy h y - ^ tctgf^^ nr I >^ 
I ^is-'^x^'DX ^ . 3 xnictsi^f^midmci^. 

T. mm(D^x^y^^xmmmin^rmhxn^o ^ 
^5. ^-^mm%^'i>?M^^^j^x^-^xt.. m^]^ 
^^mmtLxmut^c tic^-ox. mmmmm(Di^ 

^mx.m^ \^ mmx ^ ^ o 
[0 0 3 2] '^fz. o^\t<msm%mKim^^-fr)vr-j 
ymmmimmoMxjih tmm. tmm i . 2 trzit 
3tEm(omm(omm^^3i^x. ±m^^-yhv-^i^. m 

^^tnic^ ^^xr^vr-yy'mmmmmmct^i.x. m 

l^mi^WM(OT¥UX^m^^'^X^^^y hU-'^X^ 

immic^^f^s^(or vu7.^mn^^xmt. mx 
liJoM.iK^n^^'^r viyx^]mi]t^xnt. 

/x.x%^^c tmmtLxi^^o 

[0 0 3 3] tC6X\ 7/1/7 'y7m»riK^ 



l^^n/cil{i«MI±^i:. x-yhy-^^nLxmmx 

[0 0 3 4] -7a. ^n^mA.2mmm(DMhm^^ 
ic^ mmim^m(omm^^mr^^-r^^^.-J hy- 

[0 0 3 5] cnict^Lx. ^,'^m^5u^$%(Dmmmf^ 
xu. ^^xrivyyy'mmBiMmmi^. ^^yhy-^ic 
mmLTzr^. g^to7Fux«^t/cB^.'^-e. ^mM 
toM^-«-.^.^7Fux^ii^Tt^o cntc^D. 
liM4(?:)«co<^9tc. ^w^^iStt^ci:^<. 
^IlaKti:. ^>^y Fy-^^^LTiiffe^^o Lfzt^ 
oT. J#5}<lM4 3HI]d^O^|0i3tO^g^tctt:^T. Miic^-r 

[0 0 3 6] tc:5x. vy-^^ir^^minti^m 
xr^t. ^^xrjvTyymmimmi^. ^^^hy- 

^wr)iyy^mmmimm. hy-'^icmm^ 
nm^f^(Dx. mimmf^H-mmic^mr^o mc. m 
7L \i. ^x yix^yy 'Xmmmm^fi'mmm yxf-L. 
oxfnixh^^^^a^j: 7;V7 y 'fmm§im^^<D 
mmicim^iox ^m^k mm^mic^m ltcc 
t^mMuc<\.\ Lfct^-DX. Mmmmc^^Lfzm 
ar. mm^^xyjvyyy^^mmmmmf^'^T-pJimic^^y f 

[0 0 3 7] cnict^Lx. mMmeo:)m^ic%:^^w 
y)vy y xmumimr^mtfix L-mm. ^^imi 1 . 
2. 3. 4^/c^5fs*Scco^0^£o«tc4b'i>T. -^e 
tc. xmmsxmor^x. xmm\mmimm'^^x 
y)vy y yimmim^'^^±umi/Mmcx\m^rjn^ 
Lx. ^i^^v 7;i/7 y y'mmBmm^f)^'MW.Mmmm 

[0 0 3 8] Xue^Mtc^a^T. imiMmm-dWm. 
^wyjiyyxmmmimmtoyMimmxt^^t. m 

ti:. ^^xyivyyX'mmmim^o-^mmm^m^mm 
icmmx'^^o Lrzio^-DX. m^ii. ^^mM(Dmiwmm 
y)v 7 y xmmMiMr^^i^ mmw^^ nmt^^^ t 
fc 0 . imimmidmr^^im^ m^^xyji^y y y^mm 
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[0 0 3 9] m^mmm:^nx^^^mw\t. 

[0 0 4 1] cc-e. mW\m'yx^hrQ\t. -iStc. 
{mMmmm^<,w^^t\x^^^o m^. immfh^ 

T^-^^ig^. r-^sl7^^»T#l^(OT\ forfait Pi 

%ymmmmi\\.x%Wcr-^m'Bm'^h. ^i^ii 
M^^nxi^^o 

[0 0 4 2] cnicMLx. imm (D^mi^cim&n. 

r. ±iHii^fi:. ^ni^L^mtj:mimm~^fri.x±m 
"^m^tfi^u mmwM^&^rzr^x. ±mmmmm 

ftLx. ±$mmw^^^im'Drzr^x\ ±m^^yhv 

W^tLXi^^^o 

[0 0 4 3] ±.mmct6h-x. mhmw.jmicm^ 



iJoZ-dt. ^Vr;l/r^y7mtfcJ:oT. m?ili. 4y 
[0 0 4 4] ±fBIMT1i:. Si/^f4^T}ifipJ 

nm^WTjvryy'mmic^'^x. hy~^tmm 
^nxv-:hcox\ mm%m^^m^^x. ^^mmmt 
mmr^m^iat^x. mmmm^^^mcnrnx^^o 
^xsn^mm^jimimm^m^'X. mm^'i-m^ 

mjhn^(DX\ mi^ji^. m^'^.o^^^y'^^xTUto^) 

[0 0 4 5] 

[^Bj-l^O^I^^OJf^fi] 

mt. i^mMf^Mmtf^^-'^^inm^^vf^y^-^^-/ 
mmtwy^- 1-^ y h is-N^vr/i'r ^ ymm-^nxi. ^ 

mimm^-cy^-^-^y hm^sE<D^^y hy-^ trm 
mm^nx^^^. ^mmmmm^mtmmLrzt^ 

[0 0 4 6] OT^eii:. ±IHfi?t>^t±lL73r£. I5<^t>\ C 

n^%mt^mim^^ic-Di.^Xumr^mc. 'Mm§ii 
mmmm^ri^mmy:^TJ^ic'Di'xmmr^o 

mxu. ^mmmmz • 3£Di^-rti;o^^^Wfjtc4-^;6^M 
mMic^^^Mt. mci^^^nx^^-t. nmim^n2 

[0 0 4 7] ±mmmimm2 • si^. -^ti^Yimiss 
(iifiiHiir^) 4Ec^g|^^tlTl^^o ±fESigiH]f^4 

ti:. f?ijxli\ ISDN ( Integrated Services Digital 
Network) rj:t(Dr'y^^JVmB. fe^lHi:7^n^^Mi 
fj:tX^O. ^]ifi«2 • 3ti:. I^^atf. ^VT;!^^ 
^ ^ LX. mfr^Lrsi nt'^'SNIS 4 
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1 0—1 5 5 0 4 0 



[0 0 4 8] ^fc. mmmmz • sof^sm. 

[0 0 4 9] ime^t^fi. yn/W^"'5£i;. vt'pgNli4 
^/1'LTMp«2 ^^^mM^jt^^tt/cig^. T±f7 

FUX) i^^^^l^Tt/^^ I PTFUX^. ^I^iifili 
'^zmm^l Pr FUXiiLT'^iJO^T^o CtUcJ: 

x^l^.i^-e^^o ccof^^. ii{iK2ti:. piT^oAt 

7"n/ W 5 ^}Mdti L /c 0 . y n / N-r 5 e^^^t^); o 

^u/\4^^5^. ji{i«27b^^3i7)r-:^y^A 

b(0-r-^y^A^}iMK2-\iMtii-r^o ctucj; 
}iMK2tj:. m^(r)l PT FUX^#rc4-< 

[0 0 5 0] y'u;u^^5i^. ^WrjVTyy'mmic^ 
^^inK^oMx. I pr Fux^d'y^-^-^y FliT ^ 

^^^5f<:^30^T. ^Vr;l/r^y7°?^^(?^^fc!ri^ti:. 

mm2fom^(Di prFux^f^^L. ^mcommmm 

tr^t>-^. mwAumrto^^-^iat^x-^^M/iL^nx 

[0 0 5 1] f/c. yx27u^^^\^. m^m^A^frx. 
xmmTaz tmn-^TMc^ r ^-trX^f^-i-y fmi 

mx^^mmmE. m\mmoy-)5!mcu^nxts 
0. iiff«2ti:. yn/W^^^5^}i{if §1^. mm 

[0 0 5 2] yu;U^^S\X. Mi1i§s2cO^ 

frlK 2 EC. -;l/r F U^^^m\ 0 ^^TT^5 

X) ^fi;^Ti^^o iifiK2^^coM^;^-;^ti:. 
/W^'^5-\EjM^tU 7''n/V^^^5Ei:. ji{MK2^^G£0 
^ --/V^^E j-fxo r . ^te^^ 7t -/b>1^^ ^y ^ X tCi^r 



nTi^^;o^^;^\ ^^^ti-; ^g^^toi P7Fux{crjt> 

Ei. ^V7;^r^y7^jtMLfc^tc. tVifim^l'-j^-JV 
^_hf -/^^t^ ^y ^ X^^ e>M^fJBT C A^^^e t 
[0 0 5 3] im.. -ry^-^^^y FW. /A<M&L'::) 
ofeO. ^<coX^n/W^W-e^X^lf$i^LTi^^o 
Ctie)t?:)7"n;N-r^^^cO^<ti. ^V7;b7^yyg|f^-^ 

/c;6^oT. iiSfHli^2^'J;t/3^.1Stt§C^EC^':>T. 

^^C^W^filEci^^iiff^-yxf-z. 1 ^'^'d\t.\mx^^o 

[0 0 5 4] m^'x. ^m\mm2 • ^(DmmmL 

[0 0 5 5] ^/c. #iifMK2 • ScO^JlT^rS^LT 

Ei:. 5ifaK2 (3) '-4iMS[n]|i4^Dj;t>"-ry^-:t> 

'y F|g7i:OMi!^Wt-§^^tl2 a (3 a) t. A 
tii::^^H^4^ciyifa-^2 b (3 b) ^^ji^Tl^ 

^mf^ic-D\^^x:mf]t^o ccom^xit. ^%mnmic 
iAimmmmumic. -^mz c • 3 c^^^n^YiM^ 
2 (r)mmc':)i^x<D^wimmm'r^. 

[0 0 5 6] T^s^'^. 3yifa-~^2 bE^. m^li. 
ex4-;^>:^^v-r^4i:. H^L^i^Atf^M^ii;^ 

^iJi:LrmT^g2 a-xfejM-r^^^o ^/c. nytfn-^ 
2bEi:. ^:r::^^Xb"-:^-4HcO[ii^^^ (gl^-t^ 

^) mM^x^D. mmm2a^frL. mmm^si^^^ 
^mxr>rzr'-m~^mim^nptLxm\mcM^ux 

[0 0 5 7] :jy\£:n.-^2btmm^2 atOMli. 
f?lj7uEi\ R S 2 3 2 C-^R S 4 2 2 A. I r DA. fe§ 

^tiEf. ^fl^V^^s fe^lHi:. 'r^y^^;I//7^n^\ 
[0 0 5 8] -77. :$;^MMEcf^§^t^^2 aEi:. M 

A^cmt^ ^ EC. *:^w^ME<:f^^R?tfdh Ly^ii^&m 

T^7^n^^^A^^aMS;-£4^^FiBtu^^F 1 a s 
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^mWl 0-1 5 5 0 4 0 



1 1 ±fBF/T^^0ii{i7^i£T~3>ifa-^2bi: 

m^^2 c t.Wm.ZnX^^^m\n^ I C C integrated 
Circuit ) 1 3 i:. Wmm2 a^f^^Wf^C PU 
(Central Processing Unit) 1 4 f^FUfflC^IEMpM 
^?5:§R AM ( Random Access Memory ) 1 5 il^fi^ 
Tl^^o ^^t^. m?Lli. iifMK3tO«^;=<-7Pr F 

1 Qit. ^n^'tl/^Xl 7tCg^^tiT430. MWP^I 
[0 0 5 9] iin^HF 1 a s h?^^:U 1 1 rg^S^tc^ 

^0. iiM1^#§3fi:. C(?3/NX7-F^FS^-r^ci:tc 

4^^boyM,^mn. r^7>h. /^X7-F. 4oj;t/t'i 
^^om^;^-;VTKux7b^M^^nri^^o * 

t]mmm^ tit. m^if. rsai^^ 

xmrn^mtLxmrn-^^o u/c^b^^or. f i a s nx 
■^u 1 lit. m'4\t^i:^mm{tmmmtumm 
^x.rj'mm^t^mLx\.-^o f i 

a s h^-tU 1 1 iCi'iTLX. ROM ( Read-Only Memor 
y) -^/^^y^U/^y^r^y7^^n/cRAM. ^^l^U. 
F-rV X ^ 4 i:\ T^#:5gtt^^^T^JEi^il^l^^^]i ^ 

[0 0 6 0] ^/c. ^y^-7x-Xg|5l 2fi:. f^iR 
tl\ R S 2 3 2 C-r>'^-7x-X/&H. 

2 b ^jtMt§2 a i:(?MM7affitCi^:;i:/C'l'>^-7x- 

x-e^D. cpui4ti;. ^i^-r>'^-7x-xgn 2 

[0 0 6 1] ±tH}I{OT I C 1 3ti:. 

^ifWiiL/if?. c pu 1 Ai^mm~^'f~-^¥\tm. 
^/c. CPU 1 4co^^/7^^cJ^^DT. sig[H]ii4^ 

migt52 c il^^^LT. mig^2 cC0-<7F^n|S-rc 

[0 0 6 2] -7a. CPU14t^. Fiashp^-tUl 
l£7)7^ny^AtCt^oT. -f>^-7x-Xgn 

I C 1 S^W-r^o iif^^tcKi:. mr^2 a 

Si:, mm'^'^{m^^^^^r)\^hx. '("^tmmA^iw. 



X. ^y^-^^-jvmi\^mitLrz^:)X^^o ^ituci; 

^^t§2a{J:. WA^^^o\^. mmBA^iXh 

^mwMxrjochti^x^^o 

[0 0 6 3] tfc. C PU 1 4tj:. -r>^-7x-X^-[5 
I 2^§iMi;aiiffl 1 C 1 3^/rLT. nyi£ii-^2 
b -^miSts 2 cW^-e^^o Ctitcj:^. fgM§§2a 

T. \m^t^^^y^-^-'yVMi^i\Lrzwm^^^ 

/c. |gfet^2 ati. ;tpgFi]IS4 ^'^^'fiSgg2 c tmmL 
X. ]mmim\'roCtffX^^^o 

[0 0 6 4] mm%M^i\vxummmnxv-^i% 

C P U 1 4 ti:. m\m I C 1 3 ^i\LX. ilflK 

^^mLrz^y-t-'j^mmx^^o mmmm • 

(Omimmt. m^li. V32, V32bis.V3 

4. V2K h^iAtV2 2rj:E(Dmmc}t^\::r-yvr 
ivmrnxh^. ^^mx?^-j-t-y^m^x^^o 

[0 0 6 5] -73. iiMK2 ^yn/U^^^5 ^;b>^V 
r^l/T^yXa^^tiTl^^ii^. CPUl 4ti:. iiflffi 
i C 1 3 '^irLX. y^a/U^^S t'f-^^'yL.&^^ 
^^^2 ait. imMm(D \ PTF 

X^^^o ^^ic. m/t^^2alt. y^u/U-^^Slc^mf^ 

nrz^'7^(o?^-;v:^^y'7x^m'^(Dmmxm^^Lx. m 
im^3t)'^o:)M'^?^-}vmmLxv^^ij^^f)^m\\^ 
t^o '^M'?-?^-j\^mmLxi^rzi^i'^it. vg^y^-;pco 
i^n^mtiLx. m^(D \ prFux^iM-e^^o 
[0 0 6 6] -^y^-^^-^hmi^nLxmm 

LTl^^iia-. CPU14ti:. -TV^-Xx-XSn 2 
a^tfaifHill C 1 3^»Lr. n>tfa-^2b^ 
^>^-:t^^y Fli7i:orB^(OiiM^4^i|-r§o ^4b\ a 

y\£:L-^ 2 b ^MM§52 a tcomicm^x. imii. 

FIB7tcT{^3^^n^-f-^^^^-^^i:^^MMT-r^ 
-^7bH^^tiTl-i>±i^. C P U 1 4^^[^#^^Si:^ 
}%t^o n>lfa-^2 b^cOi^H^T-r-^^'^A 
jOMHj^^ti^ti&ti:. CPU14ti:. ^Ig-r^-^^^^A 

y}:f^-^2bt4y^-^'^yhm7t<DmX\ i^^^ 

^^^yj:<min^^mx^^o 

[0 0 6 7] ^/c. C PU 1 4(i:. ]i{iK3c?yA'W 

[0 0 6 8] ^^5. ±mmmxu. mimm2ict5^^ 

X. ay\£^-^2bf^^Xl^timmLXh^^t\ AtB 

tf^iMti. cnicm^^o:^ximh\ ±^Lrz^v\c. 



(9) 



WMW-l 0—1 5 5 0 4 0 



2 c^^z}mmm2 army'-^t^. mmc^m^ 

[0 0 (3 9] mc. micBtXolc^ lifaKs 2 CO 

'4£ngf^2 2 c tSagW04 mc^2 2 

[0 0 7 0] CcO^^^ti. Xti^^m'^mB^'^2 2 cc?3^ 

c^t(:j;oT. im^i^. mm2 2 c(D^^m^'m 

4<^y^lft^o li.^g§2 2 ati. mHg§s2 2 c;6^^}M^ 

m^ii. mm2 2 cf^^-^/b^Bi^-r^HLr. 

mmm2 2 ati;. SIg#§2 2 c ^^^tOM^tC J;-:)T. il 
iM^-ti-^o ^itucj;0. 7g3'g^S2 2 c(i. ^re^f^2 2 a 

mi^r. ^y^-^^-jhrni^ftLrcmm^Mt. mn 
(^Mi^mhm-M t mix t §o 
[0 0 7 1 ] ^/c. ±mmmxit. mmmm2ic^i^ 

i^mi^^^H^-^y^-^y hmi trnm-^Mmmi 
fp-^. ^ii'^jimE^mm^2 'am^:Mi.x^^^i)\ m;^^ 
^2 a • 2 bcomrrmt. cnim^^o:>ximv^o 

[0 0 7 2] N 1 fei;m^]3-t^1j:. iMJcofMli 
±. M^^g2 a (2 2 a). nyb^o.-^ 2 b. ^^j;tJ^' 



afft§2c (2 2c) -^^n^^wmmtLxtmb 

LTti:. mil^^^^Mm2 at^y}£=L-^2 btif^ 
^§2 2 a ^mHg§s2 2 c ^^H^tCffML/imiSmH 

-^^^y Mi7^/rLT. mm'p^^^^E^mi^x^^^ 
^f§-r§^. m'\isx^^(r)X\ z^immx^^^o -w/ 

[0 0 7 3] Mc. mjz.7r<tm^y:^y'L l fc^oi^ 

X. m\mm2fimmm'^^n'Xsm"^^om\'^^. 

m-t^twfcom^xh^o 
[0 0 7 4] t-^b^. mm^2(D\m^i:>\ 

t§ 3 ^ cOS{i^iifi« 2 -xJI/i^t^^ ^ . Xf - 7° S 1 

atc^oi/^T. iifaMs2ti:. m{am%?><Dnm^^^¥^ 
-(rm^o cnt^j:D. iifiKstj:. misai4^ 

^mcs 1 ac?:)j;'9tcB&^^.r^o ^/c. mtWM2m'i 

ommc\X. S 1 aCDJ;^tC5^^tCa^^L. 
S^O^^tT^Mtcti;, S 1 bOJ;atC5^^fcb^{^tiPb 

[0 0 7 5] -77. iiMLT^j;i^±f^. iifiK3co 

x^^^0:t>^}ljiK3-\^g^LTl^§ (S 1 b) o 

HKLtCfS^t^^ (S2b) o cto^sm. }iffK2^ii 

[0 0 7 6] ii{iK2ti:. iiff«3(Oj^^^^l^db-r 

t. m^li. "CALL C U— S HEME fro 
m m\mTa20m\]^^ pas sword :/^X7 

- F}i{iK 2 (D\m^o~^n.=^:^-)i^r K ux 

§§2£0i.^M" m^c0^^y-tr-i>^^iMmLr. M 
{m^2<D\m^^. /^X7-H\ S?y<-;^rFU 

X. ^^rsm2mc\m^^sM\m^.^ 2 oYi^wm^mif. 

KStCii^Pl"^ (S 2 a) o iifi«3(J:. ^15?-:^ 

/tftffi^^ / NX 7~ F ^ mm '^t>'±^^mm. lt 

(S3b) o f^ffi^^^/NX7"F^^i^ori^§ 
if-^-V. ffi#;0^^^^tCj;oTiiigbri^^ii^4^^\ IE 

(i:. '4£Mg^3 ci?:)-<;l'^Rg^bT. mngf-ffi4 ^Vg^Sl^g 



(10) 



mWl 0—1 5 5 0 4 0 



3 c t-^mm^ (s 4 b) o ctitcj;D. m\mm 

[0 0 7 7] -77. ±IES 3 btC^l^T. lE^cOMiffl 
if. " OK CU— SEEME from }jlfHM^3 

L (S5b) . midm^2i±. '^m^^y^-i^^^mx 
^ (S3a) o cnicx^. Mimmi^. s^omm 
m^^^mmmm 3 tmrn-D rcct. mmmm 3 (Dim 

[0 0 7 8] ^cOti. iiji#^2toi:t>'3Ji:. -^tl^^tl 

WMmmA tcomm^^^) cs 4 a • s e b) . Fif^o 

^ (S 5 a • S 7 b) o ^/c. §-ii{iK2 • 3tc^a^ 
T. ^tM§l2 a • 3 ati:. n>tf j:-^ 2 b-\f^^ t 
n-U/bv^-^^^b/iCU— S E EME 
nytfa-^S bfc^^6fflM$nTl^§^>'y 
-^m^vy h^Mm^^^ (S e a • S S b) o 
[0 0 7 9] ±iSS 5 a4b*i:tf S 7 b{c:|ol^T. :^?Vr 

x^mmr^ (s 7 a • s 9 b) o c(Dmm. ^Mmm 

gS2 • Y>^?-^oy Mll7^-r-^y^A^}Mm 
[0 0 8 0] /c/cL. m^.Tti:. iifiK2^^i;t>^}i 

fi«2 • 3fi:. 7^u/W^^^5 • 6^H. FJf^f?:) I PT 

[0 0 8 1] m^^x. ^mmmmz • six. ±ms 2 a 
X. a ^(D^it 1^^(0 1 pr Fux^^0guft:-ri>o 
^br. ffl#^to«^^-;^r Fux^jMas-r§ (ss 

a • S 1 0 b) o §vt^><-;lvti;, ffl^^C>i.NiMTrS^' 

[0 0 8 2] ^/i. ^}i{tK2 • 3(i:. f^ij^fi; 5# 
fz g 'rj't?:^ ^ X X L Tl ^ ^ (DM 

JlyyT^y ^ X/j^b^p;^'.l?^-;l/^,?c^tB LT. I'J ^(Om 

^mm^^xm^^mm^^o ctucj;^. ^iiftK 

2 • 3ti:. m^(0^mt I Pr FUX^^^Wf^^t^ 
(S 9 a • S 1 1 b) o 

[0 0 8 3] ^^\C. &MmK2 • 3ii:. ftl^cD I P 



rFux^M#-r^^. :f^y Fy-^giivxF-v^i^ 
iprFi^x^ML. m^^^niht-o ctiECcfco. 

^.^y F7-^^iiVXhtCTiifi;0??i^?a^tl^ (S 1 0 
a • S 1 2 b) o 

[0 0 8 4] tC^X-. ^-f-^X'^AtCti:. min9vCrj 
1 P7FUXi?Mtetc^. 3^fa1l]^I Pr FUX:^^a'^tl 
Tl^^o cntC^O. -^tOiifi1fii2 (3) m^^(D 

ii{iK3 (2) ^^umLfzm-t. Wi]C0±iBt^7 
Fy-^^iiSVX hit. ^ML/c-r-XX^^AtciWl^ 
T. ^[fiJcOI Pr FUX^t^.ii-e^^o Lfzi^'^'DX. 

-mnum Lrzm.^.xmm^mt^x^^o mitmic 

ti. IMS 1 0 a^0M;6^S 1 2 b^oMJ; t PI 
^^tx/c±ia-tct^. MaK3ti:. i:JBS 1 1 

'l^m'^rJ:\,^, mmic. _hias 1 2 b<Dm^m'M^ic 
ix. iifiK2ti:. ±ms 9 a(DmM^'^mXt^o ^ 

J:ua:t^7F7"X^,ly7Fti:. }f5^^*^|iWtct^t>* 
m L/c±i^Tiii{fr^^ J: 9 \cim^nx\^^^(DX\ 
±$^^m^S> 9 a • S 1 1 b^t^»§L^l^±i^-CfeoT 

i^^^mr^<mi^^m^xt^o 

[0 0 8 5] ^6tC. -^Oii{f^ts2 (3) m^^<D 

mmmms (2) ^o^t/fi^L/cB#.^.-^\ iiM^ifi^^^-et 
^(DX\ m<Dmmmm2 • 3^^xvr;^r>y7"^g^L 
ri^a±M^{ctj:. i.^^nt)^-:^it. ';tT^;^-;v^^§fF^-b 
^<T^. w{fK2 • SIX. mimmuhx^^o tz 

TzL. WM\mm • 3^>m^y<-;V^^{iLfcii^ 

[0 0 8 6] nyea-^2 b^b^bO^^^' 

i:t>Wftti:. jgM§§2a. yn/^^^^'5. YvX-^^^y 

>Ha-^3 b^3i^5nTaO. r:>ea-X3b^^^ 

ctucj;^. mmmmz tm\mm t(r)\m^ 
It. ^-^y vv-'^^m-jy v\cMmi-^x^^ (s 1 0 
a • s 1 2 b) o ^Mi^mit^t. ^m\mm2 • 3 
^n^^n^WTjvr-jy'mm^^WiL (s 1 1 a • 
s 1 3 b) . mifmm2 • srmMmmjT^. 
[0 0 8 7] ^fz. mm. ^miMomm^f^^r-^^DM 

a-^. YvX-t^^y Mfi7^/>L/ciiM^§tt/';<4~i^ 

w^ica. mm. pjij^(Dt^^y-^wr^sELx. mm 

it. mmmsai^x. ±ms 2m^omm^'i'7t>t. mis 
ms c-xmrn^icmm-^o 

[0 0 8 8] tc^x. ^y^-^-^yhM^li^frLxm 

mt^m^. mmm2 • 3;o^3ia^b/cx-xx^^i. 
t^iij}±t^^;^j^^0ji"efeD. ^>x-^^7 hmimmt 



(11) 



#l^¥l 0—1 5 5 0 4 0 



[0 0 8 9] LfziS^-^X. ^f-^^^'yKiS^mMLfzm 

[0 0 9 0] l/cjo^ot. ^^MBmxit. mmwtt 

[0 0 9 1] ^/i. ^■r-^^^-7A^^iiil1-^,^gS:6^f;^ 

-^'Pim'f-^^imt^rz^ic. ^mi^mmz • 3 

[0 0 9 2] 4^5. MftKH • 3 

tUcPIi,tO-?1i:4l\ m?iil. mic^^^V lash 
^^U 1 1 ^^tc^l^com^^-zbr FlxX^^i6eif 

/c«^x-;^r Fux^. ^ti-€?ioii{iK2 • 3-\ 

m^x-/vr Fux^M0#t?:'#PBl^y^'liitc^ij 
[0 0 9 3] imz (Djmmm] ±m. i mmnm 



vmi\cx,^[m:Mm^^o^x^^o cti«iL 

3 Ifi;. mfg[El^3 4^ti:^iM{i[H]|§i:LT. 

-^^y vm^imm^^^.xii. m \ (Dwmmm 
mxh^^o fzfzL. mimm3 2mimm3 3tf)\ 
^y^-^^y hms 7±icm^f^nrz^-^^3 s^frL 

XmiBt^}^.ti'Wj:':>Xl^^o iifi>^Xx^3 1 

Tti. mimm3 zr^i^L-fy^-^^y hm3 7<D<^m 

Mltc^-r51{iK24l>Ld'>^-^^^y FII7 

[0 0 9 4] :$;^M^r#JCf^§ilM^/Xf-i^3 1 tCfiStt 
glycol PrFUX^^L. ■^-/^3 8i:ii{iLri^^ 

MfriK3 2 • 3 3rpi^?^iii{a^t^jfiT^^^o mtmc 

i^. +f-/^3 8tcti;. JMSiifiLTl^^KcOI PTF 

xi^^o ^mm^^-^'^3 8^m^^^M^ut^t. ^ 

^r^^^^mmmicm^-r^o ^rz. ^-/'^3si^. ^ 
mm(Dmmcjz^\:x. ±mmm'^m^^(DV7.h'^m 
t^x^^o cnic^o. ^mm±. •^w^3 8^/rt 

^etc. mm^. ^-/'^3 s^mm^^mi^Lx. mm 
(^yMm^^^mux^^o 

[0 0 9 5] ^-/^3 8ti:. KO^ii^mH^L/'cBf 

j^.x. ^m^(oi FTvuxtmM^tmmLXh'^o 
L/c/)^or. ^t-/^3 8£i;. mmmmmi^^mf^Lrz 

FUX^itm-et^o ■^-/^3 8^i:. 

[0 0 9 6] IMS. ^y^-?^^y FII3 7±tctj:. @^ 

m(^mw^ximx^^^vic. I pr Fux^i^r^iLT 

3 l^^^jJC«-e^^o 

[0 0 9 7] i^mmi^mxu. WMim^^3 2 • 3 3<o 
/N-F'^xTifi^icti. muc^^rmmmmz - 3tnm 
x^^. mm^nxi^^yy :Lr(D^mic^'DX. 
mmm^sryxi^'^o Lfz-f^^^x. m%xu. imrmm 
3 2f)minm^3 3^^ni^^w.omwic'Di^xnm 
L. \'^^ jLrmmc^^'xmm^'^m^^o 

[0 0 9 8] Hjicovd— f-^— Ftc^-f c];9fc. *'J^ 

a4~l^LS 1 1 atoXryS 1 b4^l^LS 1 3 b tmW<(D 
OT.^tT^Xx^y7° (S 2 1 a^l^LS 3 1 a. *5i;tf 
S 2 1 b^^l^LS 3 3 b) MI^X^^^o 



[0 0 9 9] /i/cL. mi(Dmimmic:^^'^xmmm 

S 8 a • S 9 a. ^^J:r>S 1 0 b • S 1 1 bt?:>i;atc. 

T. UTtC^-rSX-r^y7\ S28a-S2 9a.^^ 
t>"S 3 0 b • S 3 1 b^O^lt^jtlTl^^o ^fc. S 2 2 
a4oJ:t/S 2 5 btc^ol^T. §ii{i«3 2 • 3 3ti:. 

[0 10 0] T^Jit)-^. S 2 7 a4oJ;t>^S 2 9 bomM 

hi^3 7^. t'J^t?^ I Pr HUX^-i^ty-r-^y^A^ 
3Mtii*et^o ^/c. uC?:)0f.<;S'eti:. S22afe^lHiS 

2 5 br4l#;0^}IdBL/cl^§f1»^i;t/^^^^Mf L 

[0101] ^mmmms z * 331^. ^n^^tKDim 

3 2*3 stom^^i: I pyh^uxtmm^t>^^m: 

im'^ (S28a-S30b)o '*i--/^3 8 ti:. §jifi 
mWsS Z • 3 3mmt^<r)MWHc^Ml^Lrz'r-^ 

[0 10 2] ^mmmxit. ^mimms 2 • 3 3co 

L/c;b~^oT. ■^-^N3 8^ii{iLTl/^^ll^^ti:. 
^OUXh^M^C^;0^-e^^Wii:\ im^^^^U^ 
ctt'^X^rj^^-o con^-^^ WA (D^M-MMicX'ct'r?^ 

[0 10 3] §iif,im3 2 • 3 3(d:. -^-/^3 

2 • 33ti;. v7.h^(D^mm^^. ^i&om^m^m 
i^xw^Lx. "f^mmnxh^^im^^tw^m^ 

2 • 33tj:. mmm^tLX. ^i^Mf^^^t-/^3 8 
^mm^^ (S 2 9 a • S 3 1 b) o ^t-/^3 8fi:. il 
?^Pc0!^{Cf^ilJ$ti^f--^^''-7A^^>b-7aC0 I P7 
FUXWff M^^tcmf § I PrFWXTb^^fiH 
T^cOI Pr FlxX^fX^-r^o ^tOt^. •^-/^3 8ti:. 
±uE[^I P7FbXtO-73 7b^^x-:$?y^A^^OTX^ 
i:. {teen PT FUX^-r-^y-^A^lKilt-^o c 
tWcXO. #ii{iK3 2 • 3 3ti:. Sl^cO I PTFU 



#r?fWl 0—1 5 5 0 4 0 

^^m^yhicx^mim. smmmms 2 • 3 3ti:. 
}i{-,iP^^g;^Bg'^{b#-r\ m&mrm^i&XLxi.^:^. 

mm&^mtr^cticx-^x. mmp^micnr^'^ 
^n'^^^iciu}±x^^o 

[0 10 4] S29a-S31 bUmt. m 1 (^-MIMB 

mmmmic. mmimm3z • 33^. :t^^yh7-^ 

[0 10 5] *^SSm^tc#^liji^/xf-A3 1 Xi^. 

V'-^'^s sfjmim^mLXh-^(DX\ ii{iK3 2/)^ 

MhK3 3^P?t>"fiit-|^. Ki^(D I Pr Fl^X^>£^M 

n^^n(Dmim^3 2 • 3 3to«?^-;i/^-/N'e4-< 

T^^<. 3i{iK3 2 • 3 3{i:. m^f^^-^V^m^X 

[0 10 6] #li{iM53 2 • 3 3ti:. ±ISS 2 8a- 
S 3 0 btc^l^r. -^-/U 8C0 I Pr FUX^ffii^ 
^ii^Ot-^^^^M^^^^o CC>I PT FUXti:. I^ijx.fi:\ 
H^fC^x-TF 1 a s hy<-eO 1 1 4~^lC^i6IS'ltbTl^ 
Ttj;l^L. «|g[E]^3 4-t?^}lfif^'t<:im^T^><^ 
l\ ±IHS 2 8 a • S3 ObXomMml^. MlaKS 

2 • 3 3mx\ ±i)io^-/^3 8:^^^?i^^nTt/^nti; 
[0107] im3 (/xMmBm} ±^ i a 2 (D 

wmmii. mm%^A • 3 A\z.i:.^mMmmtmm 
mmm^tLx. ^>^-^^^yh^7 • 3 7^{^^lt 

i>^o ctUcMLT. :^ijiD}tia¥l^i: 

[0 10 8] mnc^t-^o\^. ^WMm\c%:^mm 

^>Xri.4 1 IC^h^X. g-}l{iK4 2 • 4 3tOi^ffl# 
ti:. /NVn>ilfBtc^ipALT43 0. IMfeK4 2-43 

ti;. M^cor^-trxt^-Yy F 4 5 • 4 6^-emigL. /^ 

y n yilfi-^-zU 7 \c r ;Fr y 7°MI^-^^^ 
[0 1 0 9] /^Vr3yiiS{^^t-/M 7ti:. ij3!riK4 2 
• 4 3i:}l{iLT. T-^^-X^kWAE. F/t 

^co-^-t:^X^^f±iLTi^^o ^^fc. 

^/■^vnyMf§'+>-^M 7ti:. [v|5tc^-r-^"-/^3 8 ^ 

mmc. nmmmMA z • 4 3rpic?^iift^t^j|iTt§o 
cnt<:j:D. [Mii{i«4 2 • 4 3fmx. ^\v^ymm 

[0 1 1 0] /^vn>]iSf.i+^-/M 7Ii. VA 1 tc^T7° 

JILTED. ^iifiK4 2 • 4 3^^mg»i4 4^fr 
LX^mtLfzW^l^. I 1)^^J:0^VU7-F^FS^L 
T. •^tl^>l(0]ifiK4 2 • 4 3^i^^iJ-r^o /c/c 
|a! 1 tciTKl'Miv^Xf-/:^ 1 CQ^ 9 ^c. -r>^— :t>*y 

ivyXThA 1 Tf^. f^jMi-i«4 2 • 4 3C?9 I D;0\ 



(13) 



#lfWl 0—1 5 5 0 4 0 



y b 4 5 - 4 6 i:/^yn>jifi-+j-— /^4 7 t(D?^ 
ti:. OTO[H]^t4 8 • 4 8r^Sl>tC^i!$tiTC^§o 
[0 111] lift. ±E^vyn>lj{H^-/U 7ti:. 1^ 

]iM«4 2 • 4 3^i5tj-^chfcJ;oT. tmm 
§^i^}Mf^'i>XT-A.4 i^tg^-e^^o 

[0 1 12] ^mmmmiammmmnA 2 • 4 sji:. 
mKommmmicff.rmmmmz -3 (22) mmm 

jMfr5K4 2 • 4 3ti. /^y3y}ifa^-^M ytcMfe^ 
^tiTi^^tf^. ^i^/^yi3y)i{i-9--/^4 7 ^coiifM 

[0 1 13] _hu2«t-^'l^T. }ifr1K4 2/)WS^i 
^4 3%^Ul^tm. iifi>'XxA4 Hi:. N 8 icfnt 
J;5tcljft-t^o S 4 1 a^l^LS 4 4 a. 

^'i;t^\ S 4 1 b^l^LS 4 6 btC^ol^r. afiK4 
2(i. /^y^>jlS{^-'9— T^/TLTliIli-d^^ijiitc:. 

2 • 4 3 it. tii,^(D{L^\m^tcmt^o 
[0 1 14] f^l^T. S45a4l^LS48a. tsXZf 
S 4 7 b4"l^LS 5 0 btC^b^^T. Mii^i^^^'^^ l^H 

f,;K4 2 • 4 3t^. ^n^Ti/vy3>Ma+^"/^4 7 
[0 115] /iffL. ^mmmxu. nmmmmA 2 

Tb^^^T. N_GtC^t^S 27a-S29a. S 2 

9 b-s 3 1 bcommx. m^nxi^^o ^/c. ^uss 

ff^fiTIi;. S 4 7 a4'oi;t>"S 4 9 btC^ol^T. h7 

-^^^fiyy hT«i-r^Pi. f^ii{tK4 2-43 

[0 116] [m4mmmPM} ±.EtBi4i^b^3a^ 
mmmmxu. mmmmz (32-42) 7:jWiK3 
(3 3 • 4 3) '^^z^n^tt^x^-yX'^. cntim 
ic^ mimms (3 3 -4 3) ;bm;ms2 (32-4 
2) ^wtb-Tii^-e^oTt. *^H^tcf^§^vr;u 



[0 1 17] \:Xyx\t. ^II:^^^5/Xt-A (SlSiffl 

^o. :t^^y hy-^^LTii:. Ill 4t.^LI|3cO^M^l^ 
tCTf^'ri:^!^. MI^/^y:=t>ji{i;^H;^ 
fy/+j"Ct^7b\ iXT-^fi. mi<?):^WM^hMtc. Y 

[0 118] tr^t^^. ^mifmm\z\%^m^t5y^'7iy 
xxA5 Hi. i^atf. m.K%im^(Dmm^\m^^^ 

na^tDTfe-^T. il9tc:7Kl"^9tc:, 7^t±tcffi^ti/t 
(f§«MfiK) 5 2h. ssmitciB^n/c 
(^Vr;vr^y y^tl^iifiMt) 5 3^^mTC> 

3 aM^tt^tir^oD. §S5li:^y^^5 3 b^^f3^t#L/i 
B^liti;. ^^5 3c?^J^fSgL^5 3 a^^LT. IM/^ 5 2 
cO^m^M (ll^lifi^g) 5 2 a^iMbtl^o 11^5 

f^iJ^tf. MIS. ±t^7nC>^imM4H 

[0 119] icDl^^tCti:. iifS^^S 3C0]iiji^M5 
3 afi:. Hi_^C^^•rM^^3 a i:BgfWltlOtfl?icT<g>^o 
fcZ-fb. ^MoOM*y^^5 3 bW^t-^fc^tc, 
tl?^x^5 3 bo#^t{c/si:/c^^tt7)^y^-yx-x^fi 

5 2^^^coji^x^i^iiLr. 0^ft^o5^^#;^}W^^tl/cis 

ti)^ ^ 5 3 b ^iSR L. y< 5 3 b iC0^ft 

t^fi. f?iJx.fi\ M^tc^x^CPU 1 4;b^F/T/t*?)yny^ 
3 a ^fHIti(7)/A-Fyxrtc:J:oT. ]Mfi^M5 3a^ 

[0 12 0] ^/c. ±n^HSi^iM^y^5 3b\±. 

co§S^x-^-x^c:S^b/c:^p]£?:):^>'/^-yu- h-^ 
3 b;0^?XffRJt^4B^ftcO^{i;tfi:. A>/^-7V-h(?) 
Xv5 3 b^^J:tf~±fBiMfi^a5 3 aii:. WL 

)]i(^yM\c.-f5mcX'^xmjt^nx&:>. o^^^^s 3 
bti. i^fiSMs 3 ^o^mm^^t^\:xmmm%x-^^ 

^^mw^x^^o 

[0 12 1] Z^\c^ if:><1MMXU. >^tgLnM5 4c?:i 



(14) 



0—1 5 5 0 4 0 



3 al±. mWrMM^S 3 c^fTLX. »5 2^§l^^i; 

Atcisi:/cii^migti5 scmm^H^o m 

EC7^^r^g^t§3a^^^tC. »imHS>^XxA^fOT^ 
TEC. }Mfd^[^5 3 a i:'^ri^[«il^5 4 ir^iIMmcLT 

[0 12 2] CtUCi;0. =¥-m5 3l^. m 1 tC/T^fMi 
K3 3 ^l^mmc. '£tfigNlS5 4:^/rLTlM;Mj5 2 ^li^ 

[0 12 3] -73. iinBii^ 5 2 li:. m_ic^^tmim 

5 3i:3ilf3Rjfj^m^o /cffL. *'^Wmtcf^^« 

mm^uth L^ri^ffli ^T. 5 3 ^pg^^m lth 

T\ ii/^5 2ic{i. f?£i#£?:)i pr FuxTb^^fijD^T^n 
[0 12 4] mitmiax. :^mmBmicimmm5 2 

^ttenT:^^. nyt:°a-^2 b •SHg§5 2 ctCf^^ 
T. ISM;^ ;^ ^ 5 3 b ^^^tOB^It^f^ffl^tc^g^^^ t 

im^(omfr^^^^mu^^5 2hmm^nx 
M^2 a^x'cfuy\£3.-^ 2 b tmmic^ m^ii. L 

[0 12 5] :^mmnMicim^m^m5 2 ati. 
^tjvr^v^ (TA) ^it^^Mfir^^co-e^oT. 

^^L^l^x^/^^Plul^^^lfiigg (DSU) ^j>Lr. 
I SDN[pII^^^|fpTt^tctM^nTl^i.o ISDN0 

fj\ mms stLx-fy^-^^-j hicmhct^fMc 
w^^tiT4b'0. mmmtmms 4 i: txim^n 

t<:j:oT. #TO5 8 tmmmms 4 ^^otxt^^hjit 

i:bmmmcMm5 2^Mmx^^o 
[0 12 6] i-mmcit. mjiic^sirx^ic. m.m 



m5 2a^. m^cfr.tmmm2 a tmnLrimi^x^ 
mim I c 1 sicix^x. ±MT) s vicmu-^ti 

^) 1 s/y^istt^nrt^^o ^i^s/T.^. i/f 1 s 

ti;. C P U 1 4c?:)^|^^^cg•^OT. R?£OHS^/l?]if (m 

mmhc/mm cpui 4:^^^w.f^r 

SfC^^t-et^o ^/i. S/T.^.I/F 1 8Ji:. CPU 

1 Atmm^^T'-m^t^r^'imic^-MLrzi^x. i 
sDNmm±icmi^L. i sDN\B\mti^^m^nx^rz 
wmMn^mmLx. cpu 1 Afomm-^'f-mic 
m^r^cttx^^o cnic^o. mmmsza 

. 5 3 orMn^m 5 3a ^m^Slnjl.^ 5 4 UT 

mmmmx^^o ^m^ms 2 a ^iMft^Ms 3at(D 

m(Omin:^m^. m^li. V32, V32bis. V3 
4. V2 K fe^l^ti:V2 24H\ m)i^t?:»t^t§tCi^^i:/c 

yvTimmxh^. ^^mx:^ -/-ti-y^m^x^ 

[0 12 7] ^id^ms 2 ati:. mHSlnJIg 

5 4^^LT^^5 3^Li^^wmb'et^i:iitc. m 
3 ^]ifi"rt^o 

[0 12 8] iM5 2^f*^LTCO«;6^^[s]i;-r^ 

fenti; ^^tcit^uT. ^mmms 2 a ii^^s 2 b t 
oymm^'p. ^m^-wicnM^nxi^^io^m^^s e 
^{'.mcM'^nxt^f^K \xrxu. €fpmi5 2a*^ig 
mti^'^ss bf)^^(omim^^m^^-^'^tLxm< 
m^^mKLxtm-t^o c<Dm'^^^. #^M;trx^5 
3 bf)^^(Dmm^. mFmm5 2 aic-sm^n. ^if^^s 

2 bti. ^{fSMS 2 atClg^LT. Ctl^c?:)0^t^S 
tl^X^ 5 3 b/j^iBM^tiri.^^^mOB^ftWf#L/c 

^^trnmLTzm^. m^5 2bit. ifmi. ^-kfi^s 

3 b icnt^mi^mi^mm^h':>rzct^mn^^m5 

2 a^m%Ut^o ^fp^i^5 2 afi:. iffi^ 5 2 b^^^b^O 
il^OtcS-^l^r. ^M:tfX^5 3 btct^J^^f^^^S 3 

[0 12 9] \xfxu. ^Mss^^nihnmctM^ 

mMS2 :fcj:tf^e 5 3 tOijf^tC-^l^T. Hi n c^t^ 

tj. t^4t^^. mm5 2omi'^%^^r7.Tyyu. 

ti\ S 6 1 a4H. 3^^tC'* a" ^nLfz^mcxmM. 
Wfl r4^t>. ^^5 3C0!lf^^/T^TXf-^y/ 

[0 13 0] T4t)^. I^^5 2t<:*5l^T. ^fri^5 2 b 

3 b ;0^?>c^5B^{t^lXt^LfcO^C i:^7f^T^fa■^-^^^)^^ 



(15) 



WmW-l 0—1 5 5 0 4 0 



U ^{i^M5 2 alcm^Ut^ (S 6 1 a) o ^{fgg 

M^^t^o ^^IC^ ^{iSl5 2a(i:. 2-0(0 1 SDN 

miS^/bHj-, ^15 3 0)MM^^5 3 a^SIS^O'mL 
(S 6 2 a) o )Mii^l5 3 a /)^WSfl1^r/m LtC/^;; 

"^•t^t (s 6 1 b) . ^imms 2 a tmimms 3 

[OlSn^etC. S63atC^l^r. ^fa^il5 2 
a^^j'^Ml^L^S 3 alC^^'jiL^^nmiUl^^^M^T 
^t. S6 2 btC^ol^T. ]Mfi^M5 3 ati. ^tt^o 

[0 13 2] jt^^^^y-tr->>^;^^OT5^^^. mn'^ms 

IS) -^^ iMfi^^S 3 atC]il§L. iMfi^^5 3 ati:. 

mmi^^^Wjt^ (S6 3b) o 

msza tminmm^ 3 a tcomfDmrnmrnimm^n 

[0 13 3] ±dES 6 4 afCT)Mm^n^ilfS/-^^7^- 
^ti. iMfi^M5 3 atOM$Dco:/n/U^^'5 

4oi;t»NXy-F^^\ }Mfpgii5 3 aTb^^Vr/Vr^y 

^fi^MS 2 af<i. nmiW^moS alc^^ 

^imms2 af^miw^mss a^Dim^mML. mm 
mms 3 afciSL:/i^Vr;ur^y:/|,'T'^g^»LT^^ 

[0 13 4] ±mmiw^y/-^lm. m 

a. ^i^^mt. m^mm5 2a(Dl PTFUX^. f t 
p ( File Transfer Protocol ) ^(Da-^W^^t. M 

mifK^f-^^iw^fumcm^^n^'mw^^nxi.^ 

mT'-^mmttumcimir^mnmx^i:^. m 
imim^j:^m'mx(D^(Dmm'^n^o ^tz. mm 
\mh(o^m±. -fy^-^^yhmsi^frLx. mim 

g5 3 afj'^^m^mSZ a-\-fy^-^^y Mi5 

Lxmmt-umm^&^r^iDx^io. imii. ot 
□ . ^m^w 5 2a tmirm^ 53a ^^^'i^^wm 5 4 



SF.^n^i:. }M{ig^ 5 3 a ti:. Mfi^^S 3 atcM 

hc^tifz^y^ mfr^^ti lex. mwiimM^uLfz 
if^tc. mmcmm^rmt^o m^x. m4€>^f^ 

^«R$n^^. oMfM^P 5 3 a ti. ^lgtM;^^^5 3 

ti/c^iartc. mmmm^rMht^o ^/c. msto^ 

{^;^^MR^n^i:. }MM^^5 3aJi:. gI/^L4-i^ii^ 

L^^tj-/c±^ar. %^'^umtomhcmm^nrzm 
x\ mmmm^rmir:^, 

[0 13 5] ±ISS 6 3 btcT. ^ft^MS 2 a tMm 

5 3 atj:. _hiBs 6 4 aicxm%n^nrzmm(Dmfyh^i^ 
tmrz^n^'^ximt^ (s e 4 b) o 
[0 13 6] mtdrnwrnrz-^n^t. mimms 3 a 

i^^mmo^. m^&o-Mimmm^^^ELx. m 

:^^-^5 3 bt^^o-:>m'M'T-^^m^'^L. ±^jBS 6 4 a 

icxm^n^ntzmnm^m^^^x^^mtr^. ^stc. 

{ig^5 3 afJ:. iilES 6 4 a t£:Tli^^ti/c7"n/ W 

7°^^~r^ (S65b)o CtitC^O. IPTFUX^^ 
#]0^r^.tU i)^m^^5 3 ati:. ^V^-t>^^yMI5 
7tcmt^n^o ^4b\ ^fr=^-^tl5 2 a(i;. ^^mB5 8 

^iTLx^y^-^^y hm5 7-\nnmm^nx^^^o 

[0 13 7] m-'X. S 6 6 btcr. ?Mfi^M5 3 a 
ti;. -ry^-^^^y hfflS 7^/rLT€fiSM5 2 a-\f 

t pmhc^^mr^ (s 6 6 b) o 44b\ f t pMt^ 

Jjtti:. ±fSS 6 4 afcrii^O^n/c^M^MS 

2 acO I Pr FUX^PiT^C^n-TyF^^Mm-r^^HL 

[0 13 8] f /c. ^{i^M5 2 ati. f t p^MW^ 

^m^t. a^wy^xtimmicx. m^^mmmm 

5 3 alcmmt^ (S 6 5 a) o iMfrl^ilS 3 a 

o-^l Pr FUX{i;. ±ms 6 5 btcTfilO^T btl^^ 
'ei3^^LT0^4^i/^OT\ 'SliSMS 2 ati. iMM^MS 

3 a CO I ?r }'^UX:^'f^TM\t^C tf^^^X^rs\,\ L 
/j^L^jO^b. ±mHS (3 G blCX. mm'^ms 3 a^^ f t 

prnm^^S'T^mc^m'^ms 2 a-xi^tBL/cf^^-^ 

^"'^AtCti. PTFbX^LT. )Iii^e5 

3 a(?:> I PTFUX;6^;^^tiri^^c Lfzio^-^X. 

I pr Fux^x-^^^-^A^i2^{ir^c^tcj;'^T. 

^€^^5 2ati:. m^^fm<. ^y^-^^yhM^ 
7 ^iTLXmrnmns 3 a^fiHtO-r-^^iMfa-et 



(16) 



0-15 5 0 



[0 13 9] ^e>tC. iMfi^g5 3 ati:. ±ES 6 4a 

X7-F^iMtB-r^ (S 6 7 b) o "77. ^fi^^5 2 
±,!2S 6 4 atcTii31^PL/c/U7'-F^^]1l^T0ft 

F-efeofc±i#. iMMSi^s 3 Ht^jEmmi^r^^^t 

miT^ (S 6 6 a) o 

[0 14 0] mw^nfcmmmms 3 atj:. ±ibs e 5 

fr1^L§5 2 a-\}Mf^tr^ (S 6 8 b) o ^.l^^tx-^ 
li:. ^y3?-t>"y Fli5 ^{f^M5 2a^ 

i'ML. §{i^^5 2a^. Pf^fh^n/cS^ir-^^ 

(S 6 7 a) o ^StC. )Mj^;0^^T1"^^. 
ii^^5 3 a l^. y^urW^^5 6 i:(0[n]|§^f|f:^i^ir-r 
^ (S 6 9 b) o CtUCcfcD. ^figP5 2 a tmin^ 
[tl5 3 a ^i?^PM^^O-ry^"t^^y Fli5 7^l?SL/cjifR- 

[0 14 1] ^^tC. ^fi^^S 2 ali:. jMfM^M5 3 

nxh^^io'm'^m%^.ir^ (s s s a) o mitmcit. 

l-2lpj^i:\ pJ^&mW(D^l^Lrjf)'^rj::^^X\ -m 

atmW^ms 3 a^miS^TbHt/cif^. P/f^|j([o](Oti^ 

t^j:^mmmm5 3 a^«^^MLTl^^;0^g:^nci:o 
X^l^Lmmr^^o L/cTb^oT. ^M^^5 2 ati. 
P^tJBL^tcJ:oT. }Ifi^^5 3 a ^7^n/^-r^^^5 6 ^ 

(DimmMf^^^^w^^tm^^hti^^t'^^mtix^^^o 

[0 14 2] m^li. mL^XlXrj:V-Ct^^s^m'^(D 
P^^mt^Mlo/cif^. ^{i^^5 2ati:. iMfl^MS 
3 a y ^-^^ y F M 5 7 ^CO^^/^^IE L < t;]irT? ^ 

^ji^^5 2 afi:. iMjH^^5 3 aT^VV 
^-^t^^y Flfi5 7-\Mrc4'-e^^i:¥yiT-r§o ^i^o±M 

^iii^^5 2 a(i:. i^ij^if. ^^M^TilfiLTl^/c 
i^fi^^5 3 atO I P7FUX-.. Y>'^-#-^yFli5 
7^E^-^^W=iv>F^iMtBt^^^^Xr. iMfi^MS 
3 a^\nm^Wj%m^^X^^o ^fz. ^irM\R5Za(D 
MMcjZ^X. ii^^ZboMm^^ioK i£tM;^yf5 5 3 

b mmwfi^Mii ^xmmm^^^mr^r^ ^ilx^x 

[0 14 3] ^^^no:>i§^X^-oX^. MM 5 2tJ^i:. 

T-mssicm^mmm^o^^^mmLx. m^r^^ 
Bmt^^m^mmidmioy^^^m'Micmitx^^o 4 



[0 14 4] ^/c. S 6 9 aiC:fel^r. ^ii^M5 2 a 
ftr-^ti:. ii^5 2 btc^^^tu i^*5 2 b^OMffl 

^ti;. i£iM;^x^ 5 3 b(Dmm^M(Dmt^mmx^ 

[0 14 5] con^W:. ^^5 3^^^Vr;Fr^y7°K^ 
^fiM^><v5 3 b;O^^i?^0^it^5ttf.'et^i:i±tc. 

^-^Tzht. m'^(o^Mtiy^'7^3h^m.m\\^m^x 
brzf^^-DX. »s¥^nTi^§s^x^-x^ 

[0 14 6] ±3^EL/cJ;9iC. 
Ft] 5 7^tM-r^WSKti:. iMfH^O}if^K€> 1 
PT FUXtcf&3t>^*r\ '^fmmim^f^'^y'-^^y 
^^^OTXoTl^^o L/c;6^oT. ^{i^^5 2a(i:. 
:g{i^M5 2 aOMt^tf4oi;t>'Wffl^5 8t03Ifi^fi 
i^:)|Sr^'If^T^nt^\ M5(^:>}lfR^^ 5 3 a^^^to«x 
-^^-f y^-:t>^y FII5 7.«'e^it^^c^?b^-et 

^^ic^ mnmm5 2ai^. -ry^-^^^y F1157 
'^^oMhct. '<mm^5 4~^^rLrz\m&utmm 

icmWX^^. Lfcfo^^X. ^fi^^5 2aa. -fy^ 
-t^>y FII5 7llSTB^fix-^^^ttfcTl/^^P^T 
^oTt. flli^0}Mfagii5 3 a^^Ign^dBLLT. « 

[0 14 7] i:fa§Xx^yyT1i:. ^II^?^7 5 

3 bmMLfzm^^^y^-^-^y hms im^x^m 
mm 5 2 a-\mi^^^m^ic->\.'xmmLxi.^^o fztz 

-ry^-7>^y Fli5 7MO-f-^fCTt«H.^±i'ar. 
jM^^ll 5 3 a ^\dWM 5 2a ^Vl'^SP^Hi L LT. 

mmus A^j\\.rzummmcX':yxmm\m^^ 

Ct^X^^o Ccoifa-ii;. Y>^-^^^y FII5 7^C0 

(i;. ^D}Si^B#,^.T\ ^imm5 2 aicmmi^mx^ 

[0 14 8] ^fz. ±HH^Xx^y7lc:lol.^r. #{i^g 
5 2 a 5 3 a ti:. ftp 7"d F 3;F;^j|] 

-^y^-^-yhmsim^x-T-^^i^mx^ 

m^^Xm^v'-^^ir^X ^ TzTzL. f t pT^uF 
n;FTti:. ^{1^15 2 a 4b' Jca^iMfl^M 5 3 a cO)f)(7a 

/c o T . X- :^ ffoJ^tC L fzig-^lC "f- ^ ^ 



(17) 



W^^l 0—15 50 



[0 14 9] ^6tc. ±hHS 6 Sa-Clt. ^(dfelS 2 

orurj:i\ mm. mnmmsz atmmmms 3 a 

[0 15 0] CCT\ ±IHi£ti:^;><^>'XrA5 1 

T\ ifmi. E^f^"C\ 1 ^^^fe/c O^^SOOkbyte 

€>fEi^^/t^^6 4 k b p SCO I S DNSI^^ffll^T. ^ 
^^^LtMiifit-^if^. IfttOB^iitOfSt^tCti:. 
6 2 #fi!;t^^vS'i:^^o ^1 C T\ IJI/m] 5 2 ^^^^ 5 3 ^ 

1 [Hi^/th-r^^. i^mr.mssQ, 4ooRig 

lM^^i:^^o fTi]tI(^^f4^-r\ f^]M3ig>0^3 3. 6 k b 

fj'^. mimmit. in^/cd. i2 0Rf^jix. 

T\ ^^7 0 0, SOOF^mmt^^^^Wtrj:^, ^fz. ^rM 
[0 15 1] ^ItUct^LT. Y>^-^^^y Mi7»-e 

mm. 7" n/ w 6 ^^^^ 5 3 
mm^miHic&nii. 1 im&mic^r^^mt)^ i s 
o#ixrt^^^^c^/??^6. 1 i 

OR^^D. l¥t:\l^8 7, 6 0 0R@lt^^i>o ^ 

b ic. y°u/u 6 ij^f 1 0 6 0 , 0 0 

OR^M^-r^i:. l^fe/cDcOiifiMfflti. 14 7, 
6 0 0R^Mg^4-§o CtO^S^. ±t£OM;^;^^i^X-f 

5 1 icm -X. 1 f^^mco^m 5 3 ^fc 0 coMitmj 

R^M (^^7 9%) . I S DNcOii^fdhh^r^.. 1^2 

07JR (1^5 7%) mmtMmcnmx^^o ^^tc. 

1 tc^t^r. 1 ;0^m(?:)^^5 3fe/cOOjMSffltj:. ^ 
mxm2 5 7JR G^^6 3%) flg«T^^o 
[0 15 2] 44o. „h3iKc0MrtOTIi:. ^<^'r;H^!jt; 



J; ate. mimcnr^^m^sE(om'^. mirmm^^o 

LWl\ L/c;ti^oT. ±MH^tM^^^i/XT-^5 1C> 

[0 15 3] m5(DmmBm} ±mm4o-)miMmx 
fi:. mm 5 ztmmms sic^-DX-fy^-^^y hms 
iiammm^nxi^^i^^^ic'Di.^x-MmLxi'^o ^ 
nicMLx. mi z ic^.r^v\c. ^^mnmxu. m 
m5 2fy\ m 1 ^c^^tmmm^z tmmic^ ^u^w^^ 
5 s^iTLx^y^-^^y hMs 7 ^^'^r^vryy'm 
irkt^m^ic-Di^-^xMrnt^o 

[0 15 4] :^mmnmicimmw^ms 2 a 

(i. |g4 0^WMi:^C/^-F^xr^i;^ic-efeD. ? 

mm^. m4<r)mmBm(Dmf£mmx^^. Lfct^-y 
X. m4mmnmt\n\\:mm^h'r^t)mici^. 
^mmmLxmrn^^mu utxu. 1^^5243 
^zi^^5 3(Dmmc--D\,'x. jiLuitc^-rxn-^i- 

[0 15 5] t^j:t>^. :^mmmMXU. m 1 1 K^sir 
^X'ryy^lcM^X. S 7 1 a^oJ;tf S 7 2 acOMXx 
^yy^^^S^tt^tiTl^^o S 6 1 aCOt^tcJStt^ti/iS 7 

1 atC^ol^T. ^fi^g5 2a(i:. ^y^-^^yhMS 

7 trnm-^tixv-rsi^^m^. y^u/u^^s 5^/>br. 
-cy^-^^y hm5 7ic^Wr)iryy^mm'r^o 

iC^O. ^fH^fi 5 2 a fi:. rc< S 6 4 a ICXM^U^^ 
g I P r F UX^t#§ C tf^^^X^ §o 
[0 1 5 6] ^^o\ ^{i^^5 2 afi:. ISDNfnl^td 
mU^nXh^^o Lfzf^^^-^X. ±MC>S0 2afcm^ 
T. ^fi^^5 2aiJ:. -T^^OSlifCT. -r>^"t><^y 
h^5 7 i:cD^i!^f^o/c^S. fWO»f:^ffll>TiM 
imnSS a^^ZIt^tCtf^'^Xt^o uCO^c^m. ±nE 
S 7 1 a iCT^fi^^ 5 2a \CW\ 3T e)tl/c I P 7 F 
uxa. S 6 4 bm^.'tfig^5 2 atcfijo^reti 

[0 15 7] -7a. S 6 7 a (?)fttCM^tj-e^n/c S 7 2a 
tc^Di^T. mnmms 2 afi:. 7^n/N^^^^5 5i:c?3ag 

m^^mm-r^^o cnicxo. ^fig^5 2a(i. ^y 

[0 15 8] ±fHi^i/tT1i. ^M^g5 2 a?bW>^- 
^^>y Ffi5 7^:$fV7;l/r^yX^^^^Lri^^o Lfct^^-o 
X. gfriSi^ 5 2a 5 8 iCXmU^n^^^. 4 

-mmmictt^x. ^^ic. mimmmux^^o 



(18) 



nm¥i 0—1550 



[0 i 5 9] J:ia«T1i:. ±}^C0S 6 4 alCX 

t . MiB^m 5 3a mmmM L^otLr^t^i^c^ 

mmmmss alt. -^m^Kim^WT^vryy^m 
i^iiii«^o wtB LT^rs^ffli ^T. mn^m 5 2 a ^ 

mimm 5 3 a ti. m 1 41 ^ 2 (o^w^i^tc.^-r 
[0 16 0] tc6'r:\ ±mm4^xum5<D%mmm 

"ymmtnii. m]^^^ i:6^m^ow 

m^^m^Lrzi^'T^mKt.imv^^o ^^ic. mm 
icr. mA^m(D'Jimmu^ctt^^T^^(DX\ mAL 
-?^^^o fe^i^ti:. ^m(DAiUlcmAtJ?('7m^mtn 

m^Lfzy'-^^^n^mint^cticj^'Dr. mmm 

[0 16 1] i^-rti^oif^-e^'^r'^, is^lt^^/ia^co 

Ammmt^'mt^^rsh ^cot\ Af^ii^^'y^T^ 

[0 16 2] ^/c. ±HHI^4 4Dj;t>^^5CDllW^*lT^ 
I j:. 5 3 mmtiWym^ii ^ 5 3 b "C^^if 

m7i\i. -7^5 3^\ Sli^>^4^^ffll^Tf)^f#b/c 
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